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Look into-CONICAL SEALS* by Voi-Shan 


The Conical Seal is a soft, malleable crush washer designed for the conical sealing surface 
of the AN type flared fittings. 

Leakage problems often exist in low viscous gas systems where the conical surfaces of 
flared fittings and mating tubes are damaged due to manufacturing and handling procedures. 
The Voi-Shan Conical Seal flows into these imperfections and closes off the joint. Slight 
variations in concentricity are also corrected by the use of the Conical Seal. 

Four equally spaced friction flats hold the seal in place until the connection is torqued-up. 
The seals are Lox cleaned and packaged to insure contamination-free service. The Conical 
Seal is available in copper, copper-tin plated, aluminum and nickel. These material variations 
allow for compatibility and galvanic action problems. The seals are available from stock in 
the -2 through -48 line sizes. 

Voi-Shan's latest fitting design is a superior replacement for the present AND 
IOOSoTboss design that eliminates the present use of the rubber "O" ring by 
incorporating the Conical Seal into the Boss. This is accomplished by a shorter 
depth due to the removal of the "O" ring, while still allowing use with the standard 
AN fittings. Advantages of this new design are; 

1. Increase of the temperature spectrum from the -40'F to -i-400‘F 
range to — 420"F to -f-lSOO'F range. 

2. Extended valve life; Due to greater resistance to temperatures in 
Cryogenic and Radiation applications. 

Voi-Shan also offers the Scott Connector System, which is a lightweight small envelope 
replacement for present flared and flareless fittings. 


VOI-SHAN MANUFACTURING COMPANY 

8463 HIGUERA STREET. CULVER CITY, CALIFORNIA 




TEFLON* 100 FEP 

now covered in MIL-W-16878D 
for military electronic 
hook-up wire 

To electronic designers in the missile area, new opportunities 
are now open for improved wiring reliability. The recently 
issued “D” revision of Bureau of Ships’ MIL-W-16878 speci- 
fication for missile hook-up wire covers Du Pont Teflon 100 
FEP resin as insulation for continuous service up to 200°C. 

Three constructions are included in the new spec: 

Type KT— 250 v. service (6-inil insulation) 

Type K— 600 v. service (10-mil insulation) 

Type KK— 1,000 v. service (15-mil insulation) 

In all three types of constructions, the designer can obtain 
Teflon FEP over either tin-plated or silver-plated conductors 
—in unlimited lengths. 

In many constructions, the excellent dielectric properties 
of Teflon FEP resin ... its thermal stability. . . its low-tem- 
perature toughness . . . and its inertness to all chemicals and 
solvents will provide significantly increased reliability. 

With this recent inclusion, FEP joins the older members of 
the family of Teflon fluorocarbon resins — the TFE resins — 
as approved insulations meeting MlL-W-16878. Only TFE 
and FEP resins are permitted for thin-wall constructions 
under this spec. 

Another military application utilizing Teflon FEP resin is 
covered in MIL-C-17C— jacketing materia! for coaxial cable. 

For more information about the properties and advantages 
of hook-up wire insulated with FEP resin, write to E. I. 
du Pont de Nemours & Co. (Inc.). DepiAV-lO.Room 2526T, 
Nemours Bldg., Wilmington 98. Delaware. 

In Canada: Du Pont of Canada Limited, P. O. Box 660, 
Montreal, Quebec. 


TEFLON^ 

FLUOROCARBON RISINS 

r»h,s TFE tMwflHory- 

e/hyhw) resins and FEP iflimlmed 
ethylene propylene) resins. 
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FULLY PROPORTIONAL WINDSHIELD TEMPERATURE CONTRDLS 

by MAGNETIC CONTROUS COMPANY 



FULLY PROPORTIONAL 
BUILT-IN RAMP CONTROL 
BUILT-IN POWER LIMITING 


MAGNETIC 

CONTROLS 

COMPANY 


6413 Cambridge Street 
Minneapolis 26. Minnesota 
Phone: WEst 9-4661 


INNER AND OUTER FILM CONTROL 

Only one proportional windshield temperature control system 
tor a complete cockpit is operational today. This system is 
Thermal-Vue . . . made by Magnetic Controls Company. 

For complete details contact us. 


CUSTOM DESIGNERS UNO ENGINEERS OF SOLID STATE ELECTRONIC CONTROL SYSTEMS FOR AER0SF4CE 


INDUSTRIAL APPLICATIONS 


AVIATION CALENDAR 
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Comi^ Sponsor: Connwticut General Life 




AGASJAT* reliability 
played an important part 
in these aviation achievements . . . 


airfield landing-light control. 




10/10 production jet fighter, 

1 C? ^ y relietl on AGASTATs in the jet 
ignition system. 


1 Q ^ ^ B-52 jet bombers employed AG.LSTAT 
XiyiJiJ time/delay/relays for controlling ^ 
bomb bay door closure. 


1957 


Allas ushered in the ICBM age with . _ 

AGASTAT time/deiiy/relays both in the bird 
and ground control system. 




AGASTAT^SS^i^ 
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Interiors 
custom built to 
last the 


• A custom interior properly engineered for 
the stresses of Flight will long retain its 
beauty, comfort and safety. This is possible 
when the unseen structure of the interior 
is of sound basic design, scientifically inte- 
grated into the framework of the aircraft, 
and quality built. 

Every AiResearch custom interior is 
engineered tn retain its high quality for the 
lifetime of your aircraft. Construction is 
lightweight yet rugged throughout. And each 
interior is designed and built to meet the 
most exacting of individual tastes in styling, 
from the ultra modern to conservative. 

All furniture is made of the finest materials 
and is hand finished by expert craftsmen. 


LIFETIME 


of your 
aircraft 


The internal construction and fitting of 
each piece is equally exacting. So why fly 
second class in your own aircraft? 

Check into the reputation of AiResearch 
Aviation Service. It is the most experienced 
and respected company in the complete mod- 
ification of corporate aircraft, including 
installation of electronic, electrirai and 
instrument systems. 




for imaginative instrumentation 
-eiectronic and eiectromechanicai 


Liquidometer's long experience in electronic and electromechanical instrument and control systems, coupled 
with the will and the facilities to pioneer, offers all industry unmatched measurement and control. 

Let's talk about how we can supply imaginative instrumentation to support your full range of 
projects. Our ability in design, development, and production for a variety of applications in 
aero-space, marine, railroad, and industrial areas has already established Liquidometer responsibility. 

This revealing new brochure describes Liquidometer's comprehensive capabilities . . . just write. 


THE LIQUIPOMETER corp. 

OEPT. T, lONO ISIAND CITY 1. NEW YORK 
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An invitation to read Newsweek 
for the next 40 weeks $-007 
for only / ^> 


for the next 40 weeks 
discover how only Newsweek 
reports the important 
news and reveals its 
significance for you 




FOR LINDE 


A hollow ball of aluminum alloy, nested within a carbon 
steel shell. That’s the inside story of these PDM-built 
cryogenic storage spheres for liquefied gases, using Linde- 
approved designs. Holding liquid nitrogen at a sharp 
— 320°F, and liquid oxygen at — 297°F, the vessels are 
essential units in the tonnage production of both gases at 
the new Huntsville, Ala. plant of Linde Company, Division 
of Union Carbide Corporation. A specially-designed rod 


support system suspends the 39' dia. inner spheres within 
their outer steel shells. Several feet of powdered insulation 
between the walls slows heat transfer almost to a halt. 
Structures like these, among the largest of the type ever 
built, prove PDM's mastery of cryogenic construction 
techniques, based on many years of application in this 
field, p We welcome your inquiries, and will be glad to 
quote on your specific cryogenic storage requirements. 


PITTSBURGH-DES MOINES STEEL COMPANY 



StATTLEO) 



LOW POWER 
SILICON 
DIGITAL 
MODULES 


ENVIRONMENTALLY PROVED ... AVAILABLE NOW! 


Delco Radio's new silicon digital modules operate on less than 4 mw. of power 
per logic stage. They are rugged enough to withstand extreme ensironmenial conditions 
and are small and lightweight. Encapsulated in light foamy epoxy, each module weighs 
less than 12 grams and occupies less than one-half cubic inch. The basic set of modules 
includes a bistable multivibrator, a diode NOR gate, a power driver, a monostable multivi- 
brator and an astable multivibrator. From these basic units larger computer subassemblies 
can be assembled, such as shift registers, adders, binary counters, decimal counters 
and liming devices. A range of applications— from small scale switching circuits to 
large computers can be satisfied with these modules. Environmentally proved to; 




DEL MAR OBSOLETES AGE-OLD 1-TO-l PILOT TRAINING RATIO 

. , . Puts One Instructor in Many Craft Simultaneously 







New Air Data Computer 
From Honeywell 



w FEATURES! 


O Meets fuU ARINC standards. 
Package conformance of stand- 
ard ' ■, ATR rack, 

0 AU outputs indexed for flight- 
line replaceability without 
calibration. 

0 All replaceable items are out- 
board-mounted for ease of 
maintenance. 

O Force Rebalance Transducer 
dynamically balanced to allow 


for complete installation free- 
dom from acceleration and 
rate considerations. 

0 Flight line replaceable elec- 

O Single dimension tape cams 
align without special tools; 
provide extremely clear rate 
signals. 

0 AU outputs are plug in. 


Honeywell’s Air Data Computer system meets the wid 


Honeywell 
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Satellites of the U.S. Air Force MIDAS 
(Missile Defense Alarm System) pro- 
gram are designed to see a weird infra- 
red world — a complex pattern of heat 
waves. As they endlessly circle the earth, 
they'd pay no attention to the patterns of 
peace: the intense heats generated by 
foundry, forge, and factory. But should 
an all-out missile attack be launched 


against us, MIDAS would report it in- 
stantly — doubling the warning time we’d 
get from present systems. 

To tell in advance how MIDAS will 
work when actually on orbit. Lockheed 
put its infrared components aboard the 
Agena satellites originally used in the 
Air Force's trail-blazing Discoverer pro- 
gram. This happy hybridization is con- 


tributing significantly to the MIDAS 
development program — at a minimum 
cost in days and dollars. 

LOCKHEED 

COMPANY 


Sunnyvale, California • A Group Division of LOCKHEED AIRCRAFT CORPORATION 


EDITORIAL 


Economic Effects of Space Flight 


Dull C. .\Iifchdl. vice chsirnuii of the baatd of Ceiicf.il Teie. 
pliiiHc Electronics Corp., rcsieued the economic effect', that 

Srmety Space Flight Rcpr;rt to the hfatiuii. Bccaii.'c o( the direct 
\\ I I K h piihlishing csccrpts from his taih. 

I would like to concentrate in\ attention on the trcinciv 
dmis ctintributions which space science and tcclinolo^' will 
niake to the entire spectrum of research and engineering in 
the future. 

I am speaking of a kind of chain reaction. Our scientific 
knowledge and our skills in applying that knowledge arc 
directed toward meeting the challenge in outer s|)acc. As 
a rnsnlt. new fundamental knowledge is unearthed and 
fiirtiicr advances arc made in engineering, which in turn is 
fed back into many fields of endeawir. Tliis phenomenon 
has occurred before. 

However, space science and technology will surely trans- 
cend all of the other examples because it is not an industrs- 
in Itself blit readies across all industries, directh and indi- 
re-cth . As rocket engines of greater and gre-atcr thrust are 
developed, the state of the art in cliemistrs and iiictallurgy 
is sicadih- ads-anccd. B\ the same token, the developnicnt 
of new ti-pes of rocket fuels will feed hack new information 
and uen- techniciiies to the entire chemical industrs. We 
will sec such specific benefits as rdatiseh simple and highly 
efficient powerplaiits for aircraft and automobiles, and 
entirely new conec|)ls in pmscr generating equipment. 

The entire field of instrumentation in its broadest sense 
will benefit greatly from the new electronic, hydraulic, and 
mceliamcal systems and device's used in tlie lanndiing and 
guidance of space vehicles. Electronics particularly has made 
many contributions to space flight, but it «i!l also be ouc 
of tlic prime beneficiaries. 

Great advances have been made in electronic giiidaucc 
and control equipment because of the requitcnients of S]53cc 
flight— and these dciclopments will be translated into ini- 
proiements in coininercial aircraft control, guidance .ind 
iiasigational systems, data priscessing, and the many related 
areas of electronics. . . . 

.A fascinating new field of rcse-arch has ciiihed out of the 
studies being made on the effects of space flight upon the 
iiuman Isoing. Aside from the obi ious plnsiologic.il rcqiiite- 
incnts of sustaining life by ptoiiding air, food and water 
under the highly abnomial environment of space fliglit, 
there is the added factor of the psichologs of space flight- 
the reactions of the Iiuman being as he orbits the earth at 
tremendous speed, and the resultant demands upon his 
mental pruu'sses. 

.As the perple-xing problems of re-entry of space \cbicles 
into the e-attii's atmosphere arc soiled, ciitirch new con- 
cepts of metallurgy will cmergc-espccially new combinations 
and forms of metals c-apable of withstanding enormous lic-al 
and pressures— and these dciclopments will find their way 
into many otiici industrial applications. 

We will develop neiv understanding of radiation, not only 
ill tenns of protecting oursclies from it, but fat more im- 
portant, harnessing this phenomenon to work for us. 

Great adiances haie been made in understanding the 
weather, and whe-rc-as attempts so fat to exercise weather 
control through cloud modification have not proved suc- 
cessful on a large scale . . . the sum total of out knowledge 
is growing steadily. . . . 

Tlic potentials ate especially strong in space commimicj- 
tions-the use of satellites in outer space to form the nucleus 


of a vast new world-wide communications system. Its pos- 
sibilities ate limited only bi the imagination. . . . 

Iliiivcier, no matter wliat field wc arc talking alxmt. the 
manv direct and indirect benefits to be derived from this 
nation's space projects arc no mote than potentials. The big 
challenge to the individual companies in American induslri 
is to assure that thei' arc sufficiently adi-anccd in research 
and development to rccogniae an opportunity when they 

Tlie total expenditures by industry on research and dcicl- 
opment this year will exceed SIO billion. Tliat total is more 
than triple the amount spent ten years ago. And yet wc 
half lurch scratched the surface in unearthing iie« informa- 
tion and developing neu' products and services. Industry’s 
lesearch and development expenditures must be mote than 
doubled over the next seven or eight years, to a total of at 
k-ast S20 billion amiualh. Tlie handwriting is on the null, 
and that handwriting is: Today's research is the key to 
tomorrow. And I am not talking about token or minimal 
research so that you can say you are doing research. I am 
talking about strong, productive research- that will assure 
iimt coni|unv a mlc in tlie future, in space tcclinology or 
am other technology. 

Just as the future will bring a host of changes in the 
liiboiaton and the manufacluring plant, it will bring changes 
ill Imt about ciery aspect of industrial operations. Tlic big 
question is management’s ability to sense that cliange.s arc 
occurring, and then to do something about tliem. Tliis is 
not easi' in these dai s of complex current problems. I low can 
management pav sufficient attention to the future when 
coiling with the present is difficult enough as it is? Manage- 
ment lias no alternatiie: as space technology unfolds-aiid it 
is iinfoldine at a rate that is practiealh cxponeiitial-uianagc- 
nient will iiqie to do a fat more complete and more intcr- 
|irctii'c job of long-range planning. That is the only way that 
iiv will be able to give the vital sense of direction and pur- 
pose to onr space efforts, by appraising the opportunities 
ahe-.id of ns. and dcicUipiiig courses of action to take full 
advantage of tliem. To put it another w-ay, it nie-.ms setting 
new goals and greater goals, and going about setting a somid 
course to reach them. 

Meeting this need will be a difficult task because of tlic 
increasingh' complex nature of industry. -A few seats ago, 
companies tended to fall into ratlier clearly tlefiucd calc- 
Bories. . . . But the picture has changed. Today wc have 
tlie gre-at corpotate pluralists, and they arc getting more 
’'plutaV' all the time. This has stcnimcd, of course, from 
the greatly increased emphasis on research and development 
which has proiidcd tremendous inceiitiic to diversification, 
and vet fat greater diiorsificatioii and increasingly teclinical 
products will confront all of us in the years aliead. 

Industry had some fairly predictable targets back in 1957 
wlien the first Sputnik was fired. But this is no longer true. 
W'itli the adient of tlie space age, we liaie moved into an 
cntirelv new operating environment, which is requiring us to 
superimpose an cntirelv new set of situations upon out famil- 
iar operations. You can get some idc-a of the scope of this 
activity when you bear in mind that mote than 5,500 indus- 
trial organizations, prii-atc laboratories, and iiniicrsities are 
participating in various aspects of the space program-ranging 
all the way from liighly advanced tesearcli to flic production 
of hardware. 

In the years ahead, this activity will broaden tremendously, 
and all of us in industry will need to be the astronaut’s 
industrial counterpart, looking at the future «itli imagimi- 
tioii. tcnaciti of purpose, and ingenuity. Otlicrwise, wc 
will neict get off the laiuicliing pad. 



FAIRCHILD BASIC RESEARCH LABORATORY ADDS 
A NEW DIMENSION TO PHOTOGRAPHIC CHEMISTRY 


New insight regarding the interaction of light with solid state photosensitive surfaces is now 
being gained at Fairchild's Basic Research Laboratory. Defense Products Division scientists 
are abo discovering new facts about the role of free radicals and molecular complexes in 
the photographic development process. Such knowledge can produce photographic materi- 
als of unprecedented speed and resolution which are capable of virtually instantaneous 
processing. Another result can be very thin solar cells of wide area and sensitive to radiation 
from the ultraviolet to the infrared which can be of great value in space exploration. Vastly 
improved developers can also be foreseen in new data concerning photographic chemistry. 
This basic and applied research and development is contributing advanced products and 
techniques for military and industrial application, 
assuring Fairchild’s continued leadership in the 
photographic held. The Basic Research Labora- 
tory and its achievements are available for your 
programs. For a brochure and further informa- 
tion, write the Director of Marketing, Defense 
Products Division. 



Engineers and scientists are invited to discuss new opportunities presented by continuing growth of the Defense Products Division. 




SILIG0L06Y 


Studres/n S//icones 


Silicone Rubber Takes to the Air 
...And a Customer Tells Us Wby 


A recent letter from a U.mon Carbide' 
Silicone Rubber customer is one of those 
that makes us like to read our mail. We 
quote parts of it below in the hope that 
it will ser\e as a “refresher” on the prop- 
erties that have made silicone rubber vir- 
tually indispensable in modern aircraft. 

The letter is from the Engineering 
Laboratories of the Electric Autolite 
Company, W'ire and Cable Division, Port 
Huron, .\Iieh., which states: 

RESISTS OZONE, CORONA, 
COLD, AND MOISTURE 

“Silicone rubber, because of its excellent 
heat resistance and dielectric strength, 
has been specified as insulation on air- 
cnift lead wire for a number of years. 
More recentlv, these same properties 
have promoted its use on ignition cables 
for automobiles, aircraft, and militarx' 
vehicles- Sp^irk plug boots, attached to 
the cables, arc also molded of silicone 
nibber because of the continuous high 
tem|)ei atures to rvhich thev are subjected. 

*Tn addition to dielectric and heat- 
re.sisting properties, there are other ad- 
vantages in the use of silicone extnided 
insidation. It is readily compounded for 
extrusion, extrudes smoothlv. and strips 
easily from the conduetor; the finished 
wire has excellent shelf life as uell as 
good service life, it can be used at high 
altitutle. remains flexible at low tempera- 
tures. .and resists ozone, corona, and 
moisture." 



SILICONE rubber-insulated wire and 
cable, capable of n ithstandlng con- 
tinuous high temperatures, is used 
in powerful aircraft engines. 


MORE RELIABLE 
FOR CARS, TOO 

The letter gives a aid-lnoking hint 
to Detroit as it goes on to st.ite: “Newer 
automobile engine designs, for greater 
efficiency hv operation at higher tem- 
peratures. shoufd further increase the re- 
quirements tor this more reliable ignition 

"Unuon CAaBiDE Silicone Rubbers 
among those used for The Electric Auto- 
lite Company’s insulated rvires an 
ble.s, and their K^V-l33^) silicone rubber 
base has been approxed for use on igni- 
tion cables." 



u.s. NAVY'S WW .2 far-flying sentinel, uhich can stay airborne 
for extended periods of time, carries America's most poxvcrful 
search rathir as part of the nation's defense against sneak attacks. 


Bendix Corporation, Scintilla Division, 
one of Aiitolite's customers. Bendix in 
turn supplied the silicone-insulated spark 
plug leads for engines that power such 
giants of the skies as the Lockheed Super 
Constellation-type radai' :urplanes. desig- 
nated by the United States Nasy ns 
WV-2. Able to range far out to sea and 
carry out special early warning missions, 
this loog-di.stance plane carries Americ-a’s 
most powerful search radar to high al- 
titudes to :ivoid nonn:il limitations from 
radar’s inability to bend over the horizon, 

WHERE CAN SILICONES 
BENEFIT V0U7 

You'll also find .silicone-insulated ignition 
cables boosting the reliability of military 
vehicles, tank.s, and trucks. And if vou'te 
track fan, they’re virtually a "must" to 

Aircraft technology and development 
arc changing more rapidly than ever be- 
fore. Perhaps vou arc overlooking a good 
bet — some place in the design of vour 
products wtiere a Union CAneioE Sili- 
cone Rubber can sers'e vou. im|iroviiig 
quality at a surprisingly low cost. Send 
the coupon for further information. 


SILICONES 


Union Carbide Corporatioa 

Dcpl. 3il.20 Thomson Avenue, 

Long Wand Cilyl.N.Y. 

Babelilc Divirlon, Toronto IZ. 


PleaAV Avndme data on — 


Zone State 


Civil-Militarv Space 


Solid Booster Gloom 


Concern Over Mnlasi 


Traiisportalion Report 


Washington Roundup 

National Scentih' Council had an iiiiproinphi discussion of the civil-inilitarx dinsion 
of space projects on Oct. 1? as the result of newspaper reiiorts of Ccn. Bernard .A. 
Schriexcr’.s K'marks on the subject at the .Aintnc.in Rocket Society Sp.icc I'1i|lit Report 
to tiic N.ition. The security council, which Icas'cs such matters to the National .\cm- 
naiitics .and Spiicc Council, c.anic to no cnnchisions and took no action. 

Vice President Lvndon Jolin.son. who heads the Space Coiiiieil. is fully aware of the 
dissent u'ithiii the services over the division of space missions hut is impressed uith 
National .Aeroniuitics and Space .Administration, hccanse the cix’ilian agency spc.aks 
with one voice through Administrator James F„ W'ehh. He has indicated he would 
like to sec Defense Dep.artmcnt do the s.amc. 

Dcvc!o])ment of .Air Force's long-sought niedium-rangc ballistic missile (MRBMl to 
cover tactical ranges over 100 mi. has been ordered by Defense Dejiartmcnt- .Aniiy’s 
Pershing missile is limited to 100 mi. b\ Defense order. In lesicwing Army’s tiictiral 
missiles. Defense has begun taking action to eliminate the ns'crlap in ranges. First \-ictim 
in the Fise.il IWi budget will be the 10,000 lb.. SS-mi. range Sergeant, which has not 
yet become operational. 


Proponents of large soUd-|)ro(jeIlant boosters arc anxiously— .and somewhat gloomily 
— aaaiting the report, due within 10 davs. of the Large Launch Vehicles Genup of the 
joint NAS.A-Dcfnise Lunar SlmK Project- NASA has neser conceded tliat a solid Noxn 
veliide slimiltl he de''el'i|ied parallel with a liquid-fueled N'o'a for direct ascent tt> the 
moon, and some obseners feel the \-ehicles group leans rather he.avily toward liquids. 

The picture Ls complicated by Air Force's preference for solids with a maximum 
diameter of 120 in. N,\SA prefers 240-iii. diameters, may compromise at 160 in. It a 
solid Nina is developed it max’ he done slowly and as a backup only. One bright liO)>c 
for solid pro|5onents is tliat the gioup may recommend rcndczxims rather than direct 
ascent for the lunar flight. Tlien NASA prohahh would conccntnitc on use of llic 
Satnru ami might not Iniild a liquid No'-a immediately. In that case, a solid N'oxa 
project is almost certain. Air Force xvould like to tri' to build a 20-million lb. thmxt 
solid booster under a two-xe-ar crasli program to strengthen its oxx-n role in space. 

Russia '.s moiitldx' Soviet air force bulletin xx ill he reorganized next lanuary and issued 
under a nexx’ title: "Aviation and Cosmonautics." 


Defense Department is concerned over sli|)i>agc in the Midas early warning satellite 
progtam and apparently lias even considered shifting management of it from Lockliecd 
to the -Aerospace Ccirp. Soiiie parts of tlie program ate 10 months behind schedule. .At 
least one mission-iLsc of a Midas to scatter tiny metal dipoles that xvill form a tadiiv 
reflecting belt under Project West Fotd-has been delayed for political and technical 
reconsideration of the fca.sibility of such a belt. 

Several aerospace Anns in the Boston area ate mapping a nexv strategy in their .attempts 
to have Congress change space ]>atenl laxx (sec p. 30). Patent lawyers who liavc appeared 
at earlier hearings fexl tliev gnt chillv receptions, a|)parcntl\ because laxvanakcrs sec them 
as Inning xestcxl interests in a iiiixx- law. So the Boston Anns xvill send company 
ptesidents instead. .As a part of the same campaign, the Ooxemment .Activities Com- 
mittee of the Boston Patent Law Assn., representing some 1 3 firms, has drafted a study 
designed to shmx’ that federal legislation is steadily eroding industry’s patent rights. 

Commerce Secrctarv Luther Hodges’ tC]>ort to President Kennedy on a national trans- 
portation policy, which he hopes to deliver by Nov. 1, xvill recommend specific legisla- 
tion and executive action to strengthen tr.msportatioii and xvill not be just another 
rescatcli studx', Hodge'S has indicated. Tlie secretary also has xvamed that the report 
xvill recommend actions tliat xxill cause unhappiness in some segments of the transport 
industry. 

John Rnbcl, assistant secretary of defense for research and development, was scheduled 
to visit European countries this week for further discussions on exchanges of research 
and dexelopnieiil knoxxicdge and projects xx ith the U. S. He also xvill inspect some 
facilities of the National Security Agency, which now reports to him. 

USSR said Lt. Col. Mikhail Romanovich Voronov, who allegedly downed the U-2 
icconnaissanec aircraft with one ‘'super-precise" rocket shot, was unanimously elected as 
delegate to last week's 22nd Communist Party Congress by his soldiers, to whom 
he i.v teaching 'the art of sharp shooting” A^oninox's feat "became knoxi'n the xvotld 
oxer." Russia said. "Some sincerely admired it, others raged with fury, but no one 
remained indifferent." —Washington Staff 
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Centaur Payloads Cut by Reorientation 


Project uas grown into key learning tool at cost of 
time, money; first launch is expected in January. 

By Evert Clark 

^Vasllinglon— Centaur hydrogcn-fuclcd space vehicle now is approximately 
one year behind its original schedule and the payload capability of early 
\chiclcs will be about one-half of what was desired. But Centaur development 
has been turned from a feasibility project into a basic learning tool for the 
whole technology of liquid hydrogen rocket engines, and the veliicie is 
expected to become a workhorse for lunar and planetary exploration. 

First test flight now is scheduled fonnally for late December, but it is not 
expected to be made until January. The Centaur stage, which is boosted by 
the Convair Atlas, will be shipped to Cape Canaveral, Fla., soon. 



ing program ever undertaken on a rocket 
engine, will last an estimated two years 
and will invo]\’c at least 10 launches of 
heavily instrumented vehicles before 
tlic twin-engine Centaur is considered 
a useful \eliicle. Payloads will be carried 
on these fliglits, but emphasis will be 
on vehicle development. 

Tlic ignition problems that plagued 
tlio cirginc last winter apparently have 
])cen orctcome, and sct’cral hundred 
firings, using four or five engines oser 
die past few months have convinced 
National Aeronautics and Space Admin- 
istration that the engine now is usable. 
Engine Delivery Awaited 

Delivery of engines now is the pacing 
item in the program because production 
could not be ordered until development 
problems were ironed out, according to 
Milton W. Rosen, deputy director of 
N.\SA's office of launch vehicle pro- 
grams. Because of the dcs'clopmcnt de- 
lays and the growth of the ground test 
program beyond what was planned origi- 
nally, NASA could use one dozen en- 
gines right now if it had them, Rosen 
said. 

Pratt & Whitney Division of United 
-\ircraft Corp.. developer of the LR-1 15 
Centaur engine, will begin producing 
engines next year at its main plant in 
East Hartford, Conn. It also will con- 
liinie to build them at its Florida Re- 
search and Development Center until it 
catches up witli demand (AW Oct. 2, 
P- 26). 

Altliough it was expected that the 
East Hartford plant might csenlually 
take over production from the Florida 
center if the program advanced satisfac- 
torily, Rosen said he regards the de- 
cision to build engines at East Hartford 
as the addition or a second production 

It is easier to establish a high-volume 
jnoduction line there, and “we are 
anxious for the quality control for 


which Pratt fir WHiitney is justly fa- 
mous, and this is generally found at 
East Hartford,” Rosen said. 

The scs’orc reduction in payload capa- 
bility of the early sehicles— approxi- 
mately 50%-results from the great 
amount of instrumentation tires will 
base to carry. This is due primarily to 
the newness of hydrogen rocket tech- 
nology and a basic change in approach 
introduced by NASA's Nlarshall Space 
Flight Center when it took os’cr Cen- 
taur development in July of last year. 

Centaur was initiated in 1958 as the 
first hydrogen rocket engine project by 
Defense Department’s Adsanced Re- 
search Projects Agency, on the basis of 
work that Pratt & Whitney had been 
doing for the Air Force. Design of 
basic systems was frozen three scats 
ago, and the original mission ssas to 
place a military communications satel- 
lite- in a synchronous, 2-t-hr. equatorial 
orbit, and within plus or minus 15 deg. 
of the desired longitude. 

Complicated Maneuver 

USAF Lt. Col. John D. Scaberg, 
who is assigned to tlie Centaur manage- 
ment group at Marshall, described Cen- 
taur at the recent American Rocket 
Society Sjaace h'light Report to the Na- 
tion as "a sehicle whose shajie is dic- 
tated by its propellants and svhose 
svorking parts ate determined by its 
mission. These tsvo in combination did 
not originally make a happs- pair; they 
stretched the state of the art to its 
limits." He described the 24-hr. orbit 
mission as "one of the most compli- 
cated maneuvers known.” 

Rosen said at the same mcetin| that 
Centaur was "one of the most difficult 
vehicle projects ever undertaken by the 
U. S — in some respects even more so 
than Saturn.” 

Ait Force managed the project for 
ARPA until 1959 when Centaur was 
transferred to NASA. But the real 
change in orientation did not take full 


effect until the von Braun group at 
Marshall joined NASA in 1960 and 
took charge of Centaur, Rosen said. 

By this time N.-VSA had made a very 
heavy commitment to liquid hydrogen 
as a space fuel. All upper stages foe 
the Saturn i-cliiclc were to use it, hy- 
drogen upper stages already were being 
contemplated for the larger Nova ve- 
hicle. and the Rover nuclear rocket 
project was to use liquid livdrogen as 
tlie working fluid. 

N.\S.-\ retained tlie “small, very 
good” .\ir Force management team 
and was glad to get it. Rosen said. But 
NASA felt that ncitliet Air I-orce not 
the contractors involved had provided 
“the powerful, basic development 
backup" that was needed both to make 
Centaur vviirk and to prepare for future 
work with hydrogen engines. 

"Since NASA took over, we liavc liit 
the area of learning about the basic 
problems liarder and have amplified tlie 
amount of backup development work 
by at least a factor of 10.” Rosen said. 
"We did it because if vve didn’t, we 
knew vve were bound to fail.” 

Tliis expmsion of backup develop- 
ment work— at Pratt fir Whitney, at 
Convait. the stage builder; and at 
NASA’s Lewis Research Center, vvliich 
liad done much of the basic investiga- 
tion of hydrogen that led to the Cen- 
taur engine contract— was under vs-ay be- 
fore ignition prohlcms caused tlirce ex- 
plosions of Centaur engines last winter. 
Budget Breokdown 

Ground testing of the engine was 
budgeted for S1.2 million in a Fiscal 

1961 supplemental request and S15.2-4 
million in the current fiscal year. Ground 
testing of the vehicle was budgeted for 
S2.2 million in Fiscal 1960, SI0.55 mil- 
lion plus a 51.8 million supplemcnt.il 
in Fiscal 1961. and S5.64 million in 
tlic current fiscal year. 

Total cost of the project from the 
time N.4S.-\ took over tlirmigh Fiscal 

1962 is SI 55.6 million— approximately 
$94 million for the vehicle. 552 million 
for tlie engine and SI 5 million for sys- 
tem support. N.-\S.\ Dc|5Uty ,\dininis- 
trator Hugli Dryden testified last spring 
tliat tlic dcv clopnicnf cost was cxjiccted 
to be about $50 million for Fisc.i! 1965, 
compared with $56.4 million for the 
current fiscal year, bringing the total 
cost of developing tlie vehicle to 
“something a little under $200 mil- 
lion.” 

Althnugli NASA was expanding the 
ground testing program before the igni- 
tion problems occurred, the Itniiblc in- 
creased the ground test requirements— 
and therefore the funds needed-even 
mote. Increasing the power of the clec- 
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Inc Ignition spark and a better control 
of the hydrugen-Uqiiid oxvgcn nikturc 
as it reaches the ignition area appear to 
have solved these problems. 

Ground test program now includes; 

• Two<ngine lest facility at P&W's 
norida facility. 

• Test stand for the entire stage at Con- 
vair’s Sycamore Canyon, Calif., site, 
where acceptance tests arc performed. 

• 'I'wxvengine test facility at Edvvatd.s 
.\FB, Calif. This uses a licavy.gagc steel 
-st.igc. but is chiefly for testing of the 
propulsion package. Tests there will 
last for about a ve;ir. 

• Engine tests in an aititodc tunnel at 

• Plans for tests of the complete full 
stage in an altitude propulsion tunnel 
now under construction at USAF’s 
■Arnold Engineering nc-velo|)iiient Cen- 
ter in Tiiliahoma, Tonn. 'tliis will be 
the first tunnel in vvhicli the whole 
stage can he tested in a near-vacunm, 
and Centaur mav be tlic first vehicle to 
use it wlicn it is completed next vear, 

• Ait Force Missile Test Center. One 
Centaur stage has been at Cape Cana- 
veral for several inontlis for mating tests 
with the .Atlas booster and with ground 
equipment at Pad 56-.A. Anny Corps 
of Engineers last week advertised for 
liids for constniction of anotlicr launch 
site. Pad 56-B. 

Flight Tests 

Tlic same tliorougli approach tliat is 
being applied to ground testing will he 
vised in fiiglit tests. For example, tlie 
first three vehicles will carrv television 
e.nneras inside their hvdrogen tanks to 
observe the behavior of lic|uicl livdro- 
gen in zero-gravity conditions. 

-Almost son measurements will be 
made on early flights-??? on the Cen- 
taur stage l)v teienretry and 98 l)v land- 
line; and I 52 on the Atlas by telemetry 
;md 181 by landline. Atlas, which 
miniialh carries one tcicmetn- package- 
will carry- two to prov ide detailed infor- 
mation cm structural interaction of the 
fwii stages during the maxiimmi dy- 
namic pressure conditions. Centaur will 
carry- tlirce telemetry systems, a C-band 
beacon for tracking by- FPS-16 radar, 
and an Azusa Itcacon, which later will 
he moved to Atlas. 

For the 24-hr. synclironons orbit mis- 
sion, the Centaur stage must fite once 
in s|Kicc to put itself and the jxivload 
into a parking orbit; coast tlicrc for 1.5 
to ! 1 lir.; restart to put itself into an 
ellipse transfer lasting 5.5 hr.; ;ind hum 
a third time to t-stablish final orbit. 

•About two-thirds of tlic propellants 
will he- used in the first burning. 24^ 
ill the second and 10^ in the third. 
Two years of testing of hydrogen’s be- 
havior in the weightless state, using 
rockets, aircraft, droji tc-sts. etc., indi- 
cate that some of the hvdrogen be- 
comes gaseous and fonns an emulsion 


with the liquid hydrogen. Tliis emul- 
sion seeks the walls of the tanks, »-et- 
ting and clinging to them and leaving 
a g-as pocket in the middle. 

Because solar and earth heat w-ill 
cause expansion of tlie fuel, the tank 
must be 'vented. If the test work is 
borne oot. this can be done relatively 
easily by putting tlic vent pipe in tlic 
center of the tank, where the gas 
pocket will form. But this is the kind 
of question which only heuv-ily- instru- 
mented test flights can answ-cr. 

During coasting periods, the Centaur 
will be oriented with its hydrogen tank 
pointing avvav from the sun to mini- 
mize hciitiiig,' hut it still will carry sev- 
eral hundred pinmds of insulation, in- 
cluding alxiiit 400 lb. of glass fiber 
piUicls some quarter of an inch thick 
tliat will cov-t-r tlic .sides of the livdnigeii 
tank and be jettisoned after launch. 
The necessity to orient the veliicie dur- 
ing both roasting periods also increases 
vveight- 

, Another weight increase on early 


flights will result from use of a dual 
pressurization system so the tccimiquu 
can be evaluated safely. .At ignition, 
stage w-ill wei|h 52.000 ib- plus tTic jetu- 

A great deal of the weight taken up 
by backup equipment and instrumenta- 
tion can be eliminated later. Whether 
the entire 50% in payload capability- 
lost so far can be regained is doubtful. 

Rosen said NASA w-ould not choose 
the bootstrap pumping cvcle of the 
Centaur engine if it had tfic choice to 
make now-, but w-ould prefer a gas gen- 
erator pumping system. At least 1? 
major propellant feed and pressuriza- 
tion .schemes were investigated iK-fotc 
the engine design was frozen, according 
to Col . Seaberg. 

Rosen also said it would have helped 
if Pratt &• W'hitnev had had previous 
rocket engine experience before under- 
taking Centaur, but jiointcd nut that 
P&W had mote experience vvitli liquid 
liydrogcn titan any otiicr firm at the 
lime the project began. 


Kennedy Leads Worldwide Protest 
On Soviet Plan to Test Huge Bomb 


Wasliington-I’ccmier Nikita Khnish- 
chev’s announcement that Rus,sia 
vv-niild explode a 50-megaton nuclear 
bomb above the earth Oct. 50 or 51 
lias dismayed AA'cstern leaders and 
brought new pleas for disarmament. 

Khnishchcv at the 22nd Communist 
Party Congtess. Oct. 1" said the- blast 
w-ouid conclude tlie latest vcric.s of 
nuclear tests. He said, in a departure 
from his text, “vve liave a lOO-mcgaton 
bomb, hut vve do not intend to explode 
it. If vve happen to cxjilodc it in tlic 
wrong place, vve might lircak our own 
windows. May God grant that vve never 
have to explode such a Iximh." 

Pre-sident Kennedy, shortly after tlic 
Khrusliehcv announcement, asked Rus 
sia to call off the test. Secretary of State 
Dean Rusk Oct. IS s;iid the very pres- 
ence of sucli a bomb dictates tliat a 
disarmament agreement he te-aciied. 

The White Home statement s.iid: 
"We call upim the Soviet Union to re- 
consider this decision, if in fact it has 
been made. \A'c know about liigli-vield 
weapons. Since 195? tlie United States 
has had the technical know-how- and 
inaterialv to produce hombs in the 50 
100 megaton mnge and higher. But vve 
also know that such weapons are not 
essential to our military- needs. Furtlicr- 
mote, ful1-sc;ilc tests arc not ncccssarv- 
to develop 50 megaton bomlis. Such an 
t'xplciston could only serve some un- 
confessed political imrpiise. 

"W'e licliewe the peojilcs throushout 
the world w-ill join us in asking the Sov ict 
Union not to ptocced with a test wliicli 


can sene- no legitimate purpose .ind 
which adds a mass of additional radio- 
active fall-out to tluit which has been 
imicaslied in recent weeks.” 

Rusk said tlie U. S. Iiaci receiv ed no 
assurances from Russia that the planned 
explosion would not liurt iiiliabihints of 
this country. He said “one possibilitv-” 
is that Russia will seek a new niiir.ito- 
rium after completing its ciirtent series 
of tests, adding tliat such a muratoriiim 
“w-ould not he a very ptodiicHv-e cntcr- 

Tlie- Secretary of State declined to 
elaborate on previous .statements by 
President Kennedy on whether the U. S. 
would resume nuclear testing in the 
atmosphere. Tlie President Oct. 1 1 
said tlic Russians "have made over 20 
tests in tlic atmosplierc, and we have 
to make a judgment as to w-li.it is in 
tlic best interests of our security, and 
tliat is a matter which is being studied- 
For tlie present, our tests are under- 
ground, and vve feel that is in accord- 
ance with our sccuritv ." 

He also said if Russia at tlic end of 
its current tests proposed a test ban, 
"that vvoukl not he very Iiclpful in v iew 
of the experience we hav e gone through 
this vear." 

General reaction of world leaders to 
the bomb test annomict-niciit was one 
of dismay , coupled vvitli the theorv tlic 
blast was designed to friglite-n countries 
outside tilt Iron Curtain. Sen. Clinton 
P. Anderson (D.-N. M.). former chair- 
man of the Joint Cnngrcssional .Atomic 
Energy- Cominittec, said the 50-mcga- 
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ton explosion “will have serious fall- 
out implications. 1 hope," he added, 
"that we don’t get into that kind of 
race with the Russians." 

Klirushchev did not specify where the 
50-megaton bomb would be exploded 
ot how. One theory is tliat tlic Rus- 
sians plan to use a multi-stage rocket 
they have been testing recently to carry 
the bomb high above the earth for 
detonation. 

Tass, the Russian news agency, said 


Russia on Oct. 13 fired a multi-stage 
rocket "over a distance of more than 
12,000 kilometers (7,452 mnes)” and it 
■'followed strictlv the prescribed pro- 
gram.” 

Klitusliclicv also said the Soviets are 
building up a nuclcar-powcred subma- 
rine fleet equipped with ballistic and 
target-seeking rockets. Ik said the sub- 
marines are capable of attacking ocean- 
going ships liundccds of kilometers 


Vice President Asks More Liaison 


Between Civilian-Military in Space 


New York— Indications of a new, 
cicai-cut Administration policy on 
space, that would fitsc military and 
to a tightly-coor- 


dinated. h 


e President 
speech pre- 
ican Rocket 


fort, were gison b 
Lyndon B. Jolnison 
sented to the recent 
Society meeting here. 

"It is not useful to pretend that 
arbitrary distinctions can or siiould be 
made between tlie two," Jolmson said, 
referring to tlic military and civilian 
space programs. "The same engineer- 
ing. the same scientific knowledge, the 
same values of man in space are applica- 
ble to defense and non-defense ob- 


"Tlic liquid-fueled rockets from our 
IRBM and ICBM programs, as svell as 
the solid fuel technology dcs'clopcd in 
the Polaris and Minutcinan programs, 
all have become a part i>f the national 
space effort." 

The Vice President said that svhile 
.•\meTican policy has been and will con- 
tinue to be that space is for peaceful 
purposes, "the present world situation 
allows us no choice— we must liave a 
military as well as a cii’ilian space capa- 
bility." 

Although giving the military services 
encouragement for a greater role in 
sp,iec, Johnson is said to be insistent 
that file National Aeronautics and Space 
.Administration remain tlic major U- S. 
space agency and that US.AF and NASA 
blend their programs into comple- 
incntary-not competilire— efforts. 

"Tlie future of tliis country and the 
welfare of the free world depend upon 
our success in space," Jolmson said. 
"Tlicre is no room in tliis nation for 
aiivtliing but a fullr cooperative, ur- 
gently motivated all-out effort from all 
of us toward space leadersliip- 

“No one person, no one company, 
no one government agenc>' has a 
monopoly on tlie competence, the mis- 
sions Ot the requirements for the space 
program. It is tonight, and it must con- 
tinue tomorrow, to be a national job for 
all Americans, wlicrci cr tlicv' lire, what- 


ever they do, whatever political party 
they belong to.” 

Tire Vice President also called on 
all members of the United Nations to 
“join witli us in making at least a 
btaic start in dedicating outer space 
to tlic blessings of space." Describing 
space as liaiing tlie potential for 
‘‘dangers of a new and sinister kind,” 
Johnson said tJiat tlie control of, and 
cooperation in, space can be expanded 
as experience shows that confidence 
grows among nations tliat each is gen- 
uinely interested in peace. "But." he 
warned, "we cannot wait indefinitely 
with impunih’.’’ 

"Time presses, suspicions multiply, 
anxieties accumulate and opportunities 
vanish.” Johnson said. "Tlie necessitv 
of an international agreement becomes 
more important and more difficult as 
our adsances into space become bolder 
and more venturesome.” 

ARS Honors Nine 
For Space Endeavors 

New York-Nine goremment, indus- 
try and imii’ersity rc|MXsenlativcs were 
honored by the American Rocket So- 
ciety during its recent meeting here for 
tlicir achievements in space science: 

• Dr. Wemher von Braun, director of 
the National Aeronautics and Space Ad- 
ministration’s Marshall Space I'light 
Center; the Dr. Robert II. Goddard 
memorial medal for "general eminence 
in the field of rocket engineering and 
space flight.” 

• Cdr. Alan B. Shepard, Mercury pilot; 
tlie Astronautics medal for his flight 
aboard Mcrcury-Rcdstone ’ last May 5. 

• Harrison A. Stonns. }t,, president of 
Space Information Division. North 
American Aviation; the James II. \Vy!d 
memorial medal for "outstanding ap- 
plications of world rocket power.” 

• Robert B- Young, vice president and 
general manager of Aerojet-General’s 
Liquid Rocket Plant; the Propulsion 
medal for ’’contributions to rocket pro- 
|)ulsion over tlic past two decades and. 


specifically, for his efforts in the de- 
velopment of tlic Titan II engines." 

• Krafft Ehrickc, Centaur program di- 
rector, Genera! Dynamics/Astronautics; 
the Dr. G. Edward Pendray medal for 
“outstanding contributions to astronau- 
tiea! literature." 

• Dr. James Van Allen, professor and 
head of tlic department of phvsics and 
astronomy, State Unii’ersity of Iowa; 
the Research medal, donated by Doug- 
las Aircraft Coin., for basic research in 
astronomies and rocketry. 

• Ronald H. Winston and Franklin ]. 
Kosden, Ilanard University and Massa- 
chusetts Iintihitc of Technology respec- 
tively; undcrgniduatc student medals. 

• Bengt U. O. Sonnciup, Cornell Uni- 
versity; the graduate student medal. 

Webb Credits Kennedy 
With Space Advance 

New York- Kennedy Administration 
action in funding the U.S. space pio- 
giam will result in accomplishing in 10 
years what would have taken 1 5 years 
to do under the Eisenhower Administra- 
tion. according to James E. Webb, ad- 
ministrator of the National Aeronautics 
and Space .Administration. 

Webb said the Eisenhower budget 
would mil have pcrniittcd manned 
lunar landings until 1973, despite the 
buildup ill space wliicli liad been vt.iited 
in 195>S. New U.S. goal for manned 
lunar landing is 1967. He said Presi- 
dent KennccTy views the sjjacc ]jrograni 
■'as not solelv .scientific or Icclinical, 
but as . . . (a part of] broad national and 
international policy. . . 

Tlic President, Webb said, "has 
often expressed a stning feeling that 
the ability of the U.S. to acliicvc its 
great international goals of peace and 
fulfilhnent for all mankind depends to 
a large degree upon what we can achieve 
in vpacc." 

Webb said the President qnicklv de- 
cided to accelerate la^e boosters and 
Apollo, and to recognize the potential 
of the National .Aeronautics and Space 
Council to ciiny out “imijor new goals 
for the nation in space and new pro- 
gr.mis to achieve tlicm.” 

Speaking at the Twentieth American 
Assenihlv meeting in Ilarriiiian. N. Y., 
W'cbb credited his predecessor. Keith 
Clennan with ’’organizational work and 
careful .studies’’ lending to the current 
reorganization of N.AS.A (AW Oct. 2. 
p. 32). The inference was clear, how- 
ever, that Eisenhower failed to appre- 
ciate flic full potential of an active 
space program, 

"The policy of the present .Adminis- 
tration," A'^chb said, "is to press for- 
ward in all related areas of science and 
teclmnlogy at tlie most rapid rate that 
can be justified witliout involving the 
wastefulness of crasli pnigrams” 
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NATO V/STOL Fighter Revision Urged 


By Cecil Browiilow 

Paris— W'est German government, 
vv'itli air force backing, is insisting 
upon a revision of the perfonnance 
specifications for the North Atlantic 
Treatv Urganizarion's planned V/STOL 
clove-sup|>ort strike reconnaissance 
fighter, possibly splitting tlic progtani 
into two specific types of aircraft, be- 
fore lending final approval and finan- 
cial support. 

Tire West Gemians, vvlio ate being 
counted upon to absorb a major share 
of the approximately 1,500 V/STOL 
fighters that have been tentatively 
projected fur tlic common European 
production program, liave told NATO 
licadquarters licrc tliat any aircraft 
iiiust have a greater oii-tlie-deck speed 
tliaii now called fur plus the capability 
of performing a supersonic interception 
role if it is to meet that country’s needs. 

Tlie NATO specific.itions, distnbuted 
last .summer anti with a present design 
proposal deadline of Dec. 31 for inter- 
ested companies, specify a minimum 
oii-tlic-dcck performance of Mach .92 
for a distance of at least 250 mi. In 
response to earlier demands from several 
quartets that greater speed is needed, 
however, a covering letter stated that 
anything beyond this would be vvci- 

The West Germans have said in the 
past that they want three distinct air- 
craft to meet their defense needs in the 
V/STOL area— a higli-porfonnance, 
high-altitude fighter as a late-1960s re- 
placement for the Lockheed F-104G. 
a close-support fighter as a successor to 
the I’i.it G. 91 and a modium-tangc 
transport tn support tlie combat planes 
at tlicir dispersed sites (AAV Dec. 5, 
|>. ”2). They' apparently arc novy te- 

to accept, for the moment, the present 
NATO proposal. 

German Plan 

Tlie Gcnnan plan submitted at a re- 
cent NATO meeting was interpreted in 
some industry quarters as tantamount 
to a walkout, ot a serious threat of 
one. The AA'cst Gemian Defense Min- 
istry emphasized last week, however, 
that "under no circumstances have vve 
ivalked out." A Ministry spokesman, 
who declined to discuss any proposed 
changes in the specifications, said only 
that "we have tn work in our technical 
fields along the lines of what the nation 
needs for its defense," adding that "the 
whole thing is now being discussed" 
within NATO. 

"\A'e are still interested in it [the 
NATO program]," lie said. "AVc have 
submitted our specification (needs), and 


now they arc up for negotiations with 
the others involved." lie conceded, 
honeiet, that, if they arc not adopted, 
the AA'cst Genniin government may 
be forced tn take another look as to 
the extent it will participate in tlic 
NATO |irogram. 

If the specifications are changed, or 
if there is any lengthy debate oi’er 
whether they should be, a number of 
obseners here belicic that the present 
Dec. 31 deadline proposals may he 
missed by a substantial margin. 

There is some feeling here that the 
Gcniians could haic achieved substan- 
tially what they want without insisting 
upon revised specifications and possibly 
hi’O aircraft, relying instead 

tion contained in last summer's coi’cr- 
ing letter. 

Such reliance, however, would be ad- 
niittctllv tenuous, and N.ATO officials 
haic said in the past that they plan to 
adhere closely to the specifications as 
laid down by multi-nation agreement in 
any selection of a design as a common 
\"STOL strike reconnaissance figliter. 
Team of Technicians 

The Gcnnan plan for a liigh-specd in- 
terceptor appears to generally follow tlie 
performance parameters of the A''STOL 
design begun approximately three years 
ago in Mimicli bv a team of teclinicians 
pooled from Nicsscrschmitt. Ilcinkcl 
and Bbikow and lieadcd hy tlic fomicr 
concern’s Dr. Robert Lusscr. 

Now designated theA'J-101 and built 
around the concepts of the Bell D-188, 


the project originally envisioned a 
V/STOL interceptor with speeds of 
up to Mach 3. It uas later reoriented 
to fit the NATO specifications more 
closely, retaining, however, a substan- 
tial intercept capabilitv (AAA' June 5, 
p. 50). A'ertical thrust is supplied by 
tour 6,000-lb.-t!inist Rolls-Rosce RB. 
162 turbojet lift engines moimtcd in 
each of two sectoring wingtip pods. 

First flight of the prototspe is cur- 
rently scheduled for sometime next scar. 
Northrop, Inc., is prosiding teclinical 
assistance in laminar floss- techniques 
and aiding in the design of the air- 
craft's weapons ssstem package. 

A second German approach, one 
which could (it the G. 91 replacement 
requirement, is under consideration hy 
Fockc-AA'iilf ss'itli major reliance upon 
Britain’s Hawker .Aircraft, Ltd., and a 
folloss-on seniion of the transonic 
1 lawkcr Siddelcy P. 1 1 27 tactical fighter, 
svhich is nosv in the flight evaluation 

Proposed folloss-on version would he 
posveted by an improved 27.500-lb.- 
thrust dcsclopnient of its Bristol Sid- 
dclcs BS. 53 lift-thrn.st turbofan engine 
sshich posvers Ihc 1 127. The powerplaiit 
installed in the 1127 has a present 
thrust rating of about 12.500 lb., but 
its projected capabilitv is approximatclv 
18,500 lb. 

Firm negotiations betsveen Fockc- 
AA’ulf and llassket, licgun at the time 
of tlic Farnborough air show (AAA' Sept. 
11. p. 27). ss'Cte still under ssay last 
sveek. svitli the final details and scope 
of participation still undecided. A 
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British .v|3okcsinan said. Ikavcvct. tliat 
an agreement a|3pearal imminent. Basic 
ticsign of llic aircraft itself is complete- 

It is elniibtfu!. Iiowercr, that proposals 
witli lieaw German interests could be 
clmsen to fill botli missions-if sucli a 
route is agreed U|)rai-hec-.mse of tlic 
sometimcs-severc political consideration 
already sutroiiiiding the program in 
which each nation is demanding its 
share of prestige and recognition. 

Tlic ijlan also probaljly will meet with 
firm opposition from the sm.illcr N.\TC> 
nations with limited finances and no 
immeT to spread across two different 
tvpcs of aircraft and their related follow- 

Other eompetitors in the strike 
fighter coni|setitioii - potentially the 
largest financial boon for the W'est 
Kuropean industry for the next seseral 
\e.irs-include a satiable swcc|) Re- 
isnblic-I'okkcr ptisposal with an on-tlic- 
deck design speed of Mach 1.25 (.\W 
June 5. p, 501 for distances of over 300 
mi., tire l>ass.inlt-Snd B.il/ac based 
upon the Mirage 111 fuselage and the 
h'i.it C. 05. a dirext descendant of the 
G. 91 anti latgeh .i ixipcr isrojext. 

Ill l•'^,mee. Niird .Vsialion also has 
been svotking on .i design using an ad- 
vanced sersiiin of the BS. 53 as its 
powerplant. hat the pl.mned official 
I'tcnefi entrs n the Balzac, which ob- 
t.iins sertical lift from font fusclagc- 


A model of llie lUpublic-l'okket dc- 




1 tested 

id verify 

i\ the iS'atioual 


collate 


earlict results computed b; 

.\etonatitics .md Sp.ice Aoiiiinrsttarioii 
and by Republic. All speed regimes had 
been explored in tests completed by 
late last week, and a I'okket spokesman 
said the results tliiis far have been 
■’vets' satisfaetors." Power])lant is the 
Bristol Siddelo 'BS. 100. a 3S.500-11). 
tbmst folhiw-oii to tlie BS. 53, with 
aftetburners installed m the two forward 
plenum chanilxirs. 

RecentK named piogr.im manager 
for the project is .Mesander Wadowsky. 
frimier manager of advanced weapons 
svstews of Republic’s Scientific Re- 
search Dc[jartnietit. 

The paralleling N.\TO competition 
for a medium-range S1'OL transport 
to su|)port the reconnaissance fighter, a 
project that fils into current German 
thinking, also is drawing new interest. 

At least tno U. S. fitins-Douglas Air- 
craft Co. and k’ouglit .\ircraft Corp - 
are planning to sponsor prime proposals 
with associated F.uiopcan firms. U. S. 
associates with X'ouglit in the project 
arc Rvan and Hiller -\ircraft Corp. 


The X'ought entry ivill be essentially 
the same as the tilf-«iiig design, pow- 
ered by General Klcctrie Tfi4 turbo- 
prop engines, that has been recom- 
mended to Defense as the tri-ser\ice 
\'T(^L tnmsport by the military selec- 
tion board (.\\\' Sept. -I, |j. 36). 

Both Douglas and \'ouglit arc now 
working to line up European partners, 
a necessity since consortium European 
Ijroduction is planned, primarily in 
I'ranec- Italv’s I’iaggio. liowesct, may 
also join the Douglas team. 

European entries also are expected 


from two M'est Gcniian firms— Foeke- 
Wulf and Domier. The Focke-^Vulf de- 
sign incorporates a total of 12 Rolls 
RB.102S in two niiigtip pods (AM' 
/line 3,p. 30). Dotniet is working with 
Bristol Siddeley on a transport detiiing 
both vertical and horizontal thrust from 
a BS. lOO podded underneath cither 
wing. 

Ground rules and specifications for 
this competition, with a Nov. 1 5 dead- 
line for submission of design studies, 
are looser than those now in force for 
the strike reconnaissance fighter. 


Kiwi B Reactor Testing Program 
Will Result in Firm Nerva Design 


M'asliington-Kiwi B nuclear rocket 
tesearch reactor tests during the next 1 2 
iiioiitlis will sohe the b.isie unknowns 
remaining in the design of the Ncna 
nuclear flight engine, aecording to 
Harold B. I'inger. director of the joint 
•Atomic Eiicrgs Coiniiiissioii-Natiiinal 
.Aeronautics and Sp.icc .Administration 
Space Nuclear Propulsion Office. 

Kiwi B tests, to l>c conducted with a 
down-firing reactor at Jackass I'’lats. 
Nct., arc ex|)ccted to provide data on 
operations at high tnnpcr.iture, radi- 
ation and stress loads, and infomiation 
on power densities, use of liquid liydro- 
gen, and rapid start, shnttlown and re- 

l-’iiigei said the Nersa engine could be 
flown in I966 or 196", and if tlierc arc 
no techiiical diffienllies. a 1%5 flight 
date is possililc. W'ith an output of 1 .000 
megawatts, Nerva will produce a thrust 
of about 50,000 lb. and is considered a 
filing test heel hi- N'.AS.A. The agency 
aiiticipatcs that an operational nuclear 
engine st.igc for manned S|)ace flight 
will be four to fii’c times as powerful as 
Nerva. 

Speaking before the National Rocket 
Club here, longer said chemical pro- 
pulsion "does not appear feasible be- 
yond the manned lunar landing mis- 

He said that altlimigli tlic U. S. is 
drii’ing hard to heat Soiiet Russia to a 
manned Umar landing, we "may not 
win. so lie must be prepared for the 
ne-xt mis5ion"-fliglits to A’cmis and 
Mars, and a iiiamicd outpost on the 

.All lanncli vcliicks under considera- 
tion for the lunar mission, lie said, are 
being reviewed on their adaptability to 
accommodate mtelear up|)er stages for 
these advanced missions. 

Finger wid a contractor mil be se- 
lected early next year to develop and 
build the reactor inflight test (RllTl 
stage which will be piopelle-d by the 
Ncna engine. Nona is heini: developed 
bv a team of .Aeriijct-General. Westing- 


liousc, Bendix and .American Machine 
& Foundry Co. 

Other developments in the nuclear 
racket program summarized l)v Finger: 

• Second Rirr test stand is to be de- 
veloped at the -AEC's Nevada test site, 
and the first stand is under construction. 
Requests will go to industry soon for the 
superstnacture for the first. .Architec- 
tural and engineering bids for the sec- 
ond stand were rcceis-ed by the joint 
iinck-ar office last Wednesday. 

• Kiwi A test series provided basic data 
on design concepts, fuel clement fabri- 
cation and fuel clement corrosion k' 
lii-dtogen. Tliew tests wera conducted 
iii 1959-60- 

• Rcbitionsliijis witli the Defense' De- 
partment have some deficiencies be- 
cause the .Air Force no hmger has a 
permanent propulsion representatise 
in .\EC. Howeser, USAF was lejitc- 
sented on the Nena source selection 
hoard, and there is an exchange of in- 
formation throiigli the propulsion group 
of the .Aeriiiiautics and .Astronautics Co- 
ordinaliou Board. 

• Management reiaticmsliip gives Finger 
dai-lo-dav cxcciitise responsibility for 
oser-all desclopment o^ the nuclear 
roeket system. AEC's Los Alamos 
office directs rc.ictcir development, and 
the joint AEC-N.ASA nuck-ar pro- 
pulsion office in Cks cland. Ohio, man- 
ages the Nerva engine industrial team. 
NASA’s Marshall Space Flight Center 
will manage Ncna stage development 
and launch the flight engine, ptobalily 
as second stage of a Saturn C-1 s ehick. 

• Aircraft nuclear ])icipulsii)n program 
made a sast contribution to the nuclear 
rocket program by providing tools of 
design and analysis, design tecimiqnes. 
and bv training people who now are dis- 
persed througlumt the nuclear induvtry. 

• Re<ntrv infonnation is still lacking 
in the nuclear field, and data is being 
sought in controlled impact, ]>ulvcrizing 
the complete system or pulverizing tlie 
reactor core of nuclear rockets placed in 
orbits wliich deeay. 
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Only Seven Companies Bid for Saturn S-I 


Wasliington— Onlv seven contractors 
submitted proposals to fabricate and 
assemble the Saturn S-I booster stage, 
apparently because a large mimhcr of 
other potential bidders have decided to 
try for mueli larger vehicle, spacecraft 
and engine contracts which the Na- 
tion.nl Aeronautics and Space Adminis- 
tration will award before tlic end of 
tlic year. 

Bidders for tlie S-I booster arc Avco 
Corp.. Boeing Co.. Ford Motor Co.’s 
Acronutronic Division. Chance A'ought 
Corp., Chrysler Corp.’s Missile Divi- 
sion, Northrop Corp., and Lockheed 
Missile and Space Co. A total of 37 
companies vvas invited to bid. 
Contract Aword 


The S-I contract will be awarded 
next month and is one of four sizable 
N.ASA projects which the agenev hopes 
to place with industn- before the end 
of this year. 'The others art: 

• Saturn S-IB wliich includes develop- 
ment and test, as well as fabrication 
and assembly. NAS.A invited 27 firms 
to hid on this project (AM' Oct. 16. 
p. 32), and bids will be due Nov. 8- 
Contract will be awarded sometime in 
December. 

• Apollo spacecraft, also to be awarded 
in December. Five companies submit- 
ted proposals for this project Oct. 9 
(.AW Oct, 16. p. 271. 

• New Y-! hydnigcn-oxygcn engine, to 
develop 1-1.5 million lb. thrust and 
probably propel the second stage of the 
Nova launcli vehicle on a manned lunar 
landing. 

For political reasons. N.AS.A will not 
award any two of these contracts to 
tlic same companv, and industry must 
play a guessing game to determine 
which of the large competitions to 
enter. Compliciiting the choice is tlic 
fact that NAS.A is seeking assurance 
that ktv personnel at all levels will be 
assigned to project management. Many 
companies feci thev will jeopardize 
their chances for anv contracts liy bid- 
ding on all of them. 

It also is likely that contracts will 
be spread gcograpliicallv. since N.ASA 
believes it can gain wider acceptance 
of the expanding space program bv 
dispersing it.s research facilities and 
manufacturing contracts throughout the 


The Y-1 engine would be a conven- 
tional pump-fed. singk-cliambcr hydro- 
gen-oxygen system, five times larger 
than any hydtogon-oxvgen engine now 
under development (,AA\' Oct- 16. p. 
23), Rocfccttlvnc is developing the f-2 
engine, which has a tlirust of 200.000 lb. 
The only other hydrogen-oxygen engine 
being developed is the Pratt & M'hit- 


ney LR-1 1 5 to power the Centaur stage 
in the Atlas-Centaur launch vehicle. 
and to be used for the Saturn S-IA' 
stage. Tlie J-2 will propel the S-II Sa- 
turn stage. 

One concept for emplovment of the 
Y-1 engine is as the second Stage of 
the liquid-propellant Nova vehicle. The 
configuration would consist of a booster 
cluster of eight F-1 engines, a second 
stage cluster of two Y-1 engines, and 
a third stage consisting of a cluster of 
four f-2s. Such a vehicle could lift 
1 50.000 Ih. into .in escape trajectory, 
which would meet the Apollo manned 
lunar landing requirement. 

Anotlier proposal would be to use 
the C-4 booster, whieli consists of four 
F-1 engines, witli a single Y-1 engine 
second stage and two f-2s as the third 
stage. Tliis configuration would be used 
for rendezvous of the Apollo spacecraft 
and propulsion pack’ages. 

Although experience in the hydro- 
gen-oxygen field is still very limited, 
Aerojet-General Co^., Pratt &• AVIiit- 
ncy Division of United Aircraft Corp,, 
and Rockctdync Division of North 
.Aiucricim Aviation. Inc., all have ex- 
plored it both with company and gov- 
ernment funds. 

Unsolicited Proposals 

Aerojet and Rocketdyne have sub- 
mitted unsolicited proposals to NASA 
for a Y-1 engine, with thrust ranges of 
1-1.5 million lb. Aerojet designates its 
engine .A|-1000. Rockctdvne has no 
official designation for its proposal, but 
refers to it as F-IH. This system would 
be a conversion to liydrogcn-oxvgeii 
propellant of the 1-5 million lb. thrust 
F-1 engine, which uses kerosene and 
oxygen. 

Meanwhile, first flight test of the 
Saturn S-f booster stage, scheduled for 
last Saturday, has been postponed at 
least a week to allow time for refine- 
ments in the vehicle control svstem. 
N.AS.A said the changes, aimed at pro- 
viding better test data, were made on 
the basis of static firings conducted at 
Afarsliall Space Flight Center. Dat-.i 
from the Marshall tests vs'erc being re- 
duced while the flight vehicle, desig- 
nated SA-1, was being prepared for 
kumcli. 

NASA will build the first 1 1 Saturn 
S-I vehicles at Marsliall. and tite con- 
tractor who wins the coming award will 
build the remainder. At the present 
time, there are missions for 27 Saturn 
S-I boosters. One NASA official es- 
timated tliat Saturn will have an opera- 
tional life of six to seven years, and 
because of its high development cost, 
tliere will be a great incentive to eon- 


NASA headquarters has been im- 
pressed with the extensive preflight 
work done by Marshall, and with the 
success of preflight tests. All eight 
engines in the S-1 cluster have been 
tested simultaneously more than a dozen 
times without a single failure. 

The S-I stage evcntuallv will be re- 
placed by a cluster of F-1 engines, either 
two or font to a cluster, to mxrst Safiirn 
C-3 or C-4 vehicles. Either the C-3 or 
C-4 will be developed concurtentiv ■with 
the Nova vehicle for rendezvous 
launches if this method is chosen for 
the Apollo mission. 

Support Contracts 

NASA recently awarded mote than 
S26 million in contracts for engineering 
and manuf.ictnting services in support 
of the Afarshall Space Flight Center 
Saturn development program. Chrysler 
Corp. won contracts totaling $12.1 
million; Hayes Corp.. S7.3 million, and 
Brown Engineering Co.. 57 million. 

These contracts, for 12 months, will 
support vehicle construction being con- 
ducted in-house at Marshall. 

The agency also awarded a 566,471 
contract to Guttler. Hebert and Co.. 
Inc., to rcliabilitatc the old Michoud 
Ordnance Plant, which will be the pro 
duction site for Saturn S-t and S-IB 

'TTie rehabilitation project is to be 
completed in four months. 


TAC-STRAC Becomes 
‘U.S. Strike Command’ 

AVasliington— Depactiiicnt of Defense 
has chosen the name "United States 
Strike Command" for the unified Tac- 
tical Air Command-Strategic Arniv 
Command force which was created last 
month (AW Sept. 25, p. 551). 

Temporary lieadquartcra for tlic new 
group's eoinmandet. Gen. Paul D. 
Adams, USA, is MacDill AFB, Tampa, 
Fla. Tlic staff began functioning last 
Tuesday. This base is due to be deacti- 
vated but can provide sufficient facili- 
ties for the staff until permanent quar- 
ters can be located. 

Gen. Adams and Deputy Comman- 
der Lt. Gen. Bruce K. Holloway have 
as assistant chiefs of staff the following 
officers: Brig Gen. Clifton F. Von 
Kann, USA, operations (J-3); Brig. Gen. 
Robert B. Neely, USA, logistics (J-4); 
Brig. Gen. Clyde Box, USAF, plans 
(J-5). Each assistant chief of staff is 
expected to be promoted to major gen- 
eral. Assistant chiefs of staff for per- 
sonnel (J-1), intelligence (f-2) and com- 
munications (J-6) have not yet been ap- 
pointed, 
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Justice Studies Carriers’ Plan 


For Non-Profit Satellite Operator 


and 


satellite system, proposed by an ad hoc 
committee of international carriers 
formed by the Federal Communications 
Commission, is now under study by the 
Justice Department, whose comments 
arc expected next week. 

Critics of the plan claim American 
Telephone & Telegraph Co. will domi- 
nate the system because it would pto- 
,t of the required capital, de- 




hich 


representation on the non-pro6t com- 
pany’s board of directors to a decided 
minority. 

The committee plan, to which West- 
ern Union dissented, calls for each 
sting SSOO.OOO o 


the r 


refit c 


minin' 




icmbcrs on its hoard of directors. In 
additinu. there winild he three public 
directors appointed by the President. 
U. S. carriers which do not im'cst but 
lease system facilities collectively would 

In msponse to an FCC request, fisc 
companies on the committee indicated 
they intend to iniest in the scntiirc 
while two others gasc qualified indica- 
tions of intent- 

it including directors who might be 




reign ci 


the bii.ird would number 
between 1-f and l.S. of which only two 
directors would he api>ointcd by •X'Td.'T. 
(hi this basis, AT&T docs not appear 

proposed non-profit coqjorafion would 
not itself own the satellites. Inste.id, 
conip,mies contributing capital would 
haic ''undivided interest" in all the 
s.itclliles. proportional to tlicir invest- 


Channel Capacity 

Carriers authoriwid to use the sys- 
tem that need channel capacits' 
greater than their proportionate interest, 
would pay rent to other carriers using 
less than their proportionate osvncrship 
share, Tlie non-profit corporation would 
.let as a clearing house for handling 
siich bookkeeping. 

Tlie tot.il capital asailahle from the 
fisc carriers wliicli indicated a fitin in- 
lion. of wliicli up to S()i million ss-ould 
he put up hs .\TeVT. rc|5rescnting S4% 
of the total, excluding ans investment 
hv foreign gosemnicnts or .igcncies. 

The question that the Justice Dciiart- 
inait, FCC, and perhaps in the final 
.inalysis. the President, must decide is 
sshether the dominant capital invest- 


ment by .\Td-T is more significant than 
its lack of dominant position on the 
board of directors. 

There is a logical explanation for 
AT&T’s much larger proposed invest- 
ment in addition to the fact that the 
company is considerably larger than any 
of the other carriers. Tlie voice 
communications which AT&T provides 
require approximalcU 20 times the 
baudwidtli (channel capacity) of rec- 
ord- tcleginpliic scn ices prm ided b\- the 
otlicr earricts. Thus, if AT&T does not 
put it)> tlie Inilk of the capital, it will be 
paying rent to otlicr carriers for the use 
of their cap.acitv. 

If AT&T were to loluntarih' limit 
its capital imestment to the largest 
amount proposed by any otlicr single 
carrier-S; million-fhc total would he 
far fmm the S4fi to $150 million es- 
timated as ncccssan to build and place 
comimmication satellites in orbit. The 
only otlicr altematii es would be govern- 
ment ownership or the formation of a 

mon carrier.’’ such as proposed earlier 
hi- Cciicral F.lcctric and Lockliccd. 

■ Western Union, in its ininorits- state- 
ment in the committee rc|)ort, restates 
its prcs'iinis contention that the satel- 
lites and the ground stations should be 
owned and opcnitcd hv a public stock 
corporation. Tliis would assure that 
osvncrship would be spread across a 
hniad base "so that no one . . . could 

flutiicc the affairs of the coqioratioii 
. . .,’’ W'estern Union said. Under the 
plan proposed by the mafority, ground 
stations could he indisidually ut jointls 
osviied by indisidual carriers, or could 
be leased sylicrc smaller operators did 

The report docs not resoisc the ques- 
tion of svlictliet the space communica- 
tion system should use large muiihcrs 
of satellites in random, low-altitnde 
polar orbit or a few- in synchronous, 
equatorial orbit. “Tlic choice . . . svill 
be made in the light of the best iiifot- 
niafiou asailahle from further research 
and dcselopmeiit. . . . "'c expect that 
an operational xs-stcin would tic cstali- 
lislicd initially by utilizing svliatcser 
satellite first proves most rewarding and 
then pragtcssiiig to improved satellites 
ill more difficult orbits as this becomes 
fcasililc." 

Tlie report sais that limited com- 
mercial scn ice via satellites may he pos- 
sible by lQf)4 and an operational ssstein 
mav^ )c 

Initial imestmcnts required to estab- 
lish ail operable si stem for various con- 


figurations of .satellites and orbit alti- 
tudes arc estimated to be as follows; 

• $45 to $94 million: 20 medium-alti- 
tude satellites in random polar orbit. 

• $50 to SlOO million: ’Two pairs of 
satellites in sinchronous orbit. 

• $67 to $141 million; 20 random polar 
orbit satellites plus 10 medium-altitude 
satellites in random equatorial orbit. 

• $75 to $150 million; Three pairs of 
satellites in synchronous orbit. 

The FCC lias given interested car- 
riers, companies and gosemment agen- 
cies until Oct- 50 to submit comments 
or counter-proposals. Then the com- 
mission will decide whether to hold 
public hearings. 

Chaimian Russell B. Long (D.-L-i.) 
of the Senate mono)soh' subcommittee 
is expected to resume his licarings on 
the whole subject of the space coiii- 
immication system during the second 
week of Noiembcr. Rq). F.niaiiucl 
Cellcr (D.-N.Y.). chairman of the Ifou.se 
anti-trust subcommittee and an out- 
spoken critic of AT&T, lus written to 
FCC Commissioner Xesvton N. Miiiow 
cliarging that tlic proposed plan would 
"afford AT&T cleat dominance.” 

The National .\cronantics and Space 
Council, which original!)- dcieloped 

satellites ;uimiuiiced In- President Ken- 
nedy. is stiidi ing tlic committee report. 
It is not expected to take ani- action 
pending the FCC. Jiistice Department 
and congrcssioiud imestigatiniis. 

Na\ y May Order 900 
Drone Helieopters 

New York— pnihahl) will order 
about 900 torpcdo-carriing drone heli- 
copters for use aboard anti-submarine 
svarfate surface lessels, Peter J. Papa- 
dakos. president of the G' nidsne Co. of 
America, Inc., told the New- York So- 
cietv of Securiti -\iialvsts last week. 

P'apadakos based liis c-stimatc on the 
Nary's annmmced intention to outfit 
500 ships with riitarx-wiiig drones. He 
said approximately three drones would 
lie required for each .\SW slop. 

Not all of these aircraft necessarily 
will he Cs rodviic-made, Pa|iadakos said, 
but he added that no otlicr finii is 
known to lie de\elcipiii| a helicopter 
capable of meeting tlie Nasy’s DASH 
(drone anti-siihiiiatine helicopter) re- 
quirements. 

Gyrod)iie cunciith- is entering iiro- 
duction of the DSN-5 drone, whicli is 
capable of carrying two nuclear acoustic 
homing torpedoes. 

Tlic drone is powered hi- a 27n li|i. 
Boeing tiirhiiic engine. 

Papad,ikos said tlic DSN-5 will cost 
approxinialel) $100,000 each in lots of 
SO. Cost will include necessary avionic 
equipment to enable the craft to be 
controlled from a motlier ship. 
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X-15/B-52 Studied as Blue Scout Boosters 



By Russell Haw’kcs 

Los Angeles-North American X-15 
and its Boeing B-52 mothetsliip could 
be dcnionstratcd as rccoicrable booster 
stages for US,M"s Blue Scout within 
lime months of the decision to go ahead 
and at a cost of SS50.000, project offi- 
cials announced. 

Tlic proposal is being made jointly 
by North American and by Ford Motor 
Co.’s .\ctonutronic Division, prime con- 
tractor for the Blue Scout scries of light, 
ground launclicd. solid propellant, space 
booster rocket systems. Tlie proposal 
has been presented to officials of the 
•\ir [''circe Systcin.s Command and Head- 
quarters, USAF. Leaders of the pro- 
gram to use the X-15 as a reco\-etable 
Ixmster for satellite pavloads and high 
altitude probes said the scrsicc is still 
btiidyiiig the plan. 

North American and I'otd officials 
oiilv discuss scientific missions for the 
air-launched rocket svstciii but flic pro- 
posals to USA!'' included pure inilifiar) 
missions. The si'stcm ohs-inusly has the 
ahilitv to laiuicfi a ballistic warhead or 
put .1 .'hort-terni emergency communi- 
cations relay in a high altitude ballis- 
tic trajcctcin . I'or such missions, the 
sistem could launch pasloads weighing 
(ion to SOO lb. For orliital missions, the 
air-laimched Blue Scouts arc calculated 
to lie capable of placing a 50 Ih. piuload 
ina I.OOO-iiii. orbit. 100 lb. in a 5<0-mi. 
orbit, or 150 lb, in a 200-mi, orbit. 
Fscape i-elocit)- with puiloads to 60 lb. 
Ilia) be possible in some cases. 

Rocket stages may be either guided 
or iingiiided icrsions of the Blue Scout 
hut most attention is being given to an 
unguided spin-stabilized s)stem. It con- 
sists of a finned, Altcgaiiv Ballistic Labo- 
ratories X-259, an .\crojet AJ-10, and a 
spherical NOTS lOOA final stage, 

Tlic spin motor is mounted in the 
interstage between the X-259 and the 
Af-ID. Ford officials arc confident thev 
can acliiesc precise orbits when this 
vehicle is launched from an X-15 de- 
spite the lack of a guidance svsteni in 
the missile. For orbital missions, a 
splicrical solid propellant final stage 
imitor, probably soiiicwliat larger than 
the NOT.S lOOA. would he rcs'crsed 
with the nozzle pointing in the opposite 
direction from the carlie-r stages. Sta- 
bilized bv the leiiicle’.s initial spin, it 
would be in a proper attitude to inject 
the pavload info orbit after nioiiiig 
150 deg. around the earth. Horizon 
scanners would be used to trigger the 
injection motor firing command. 

Ncitfier North American nor Ford see 
any difficult) in mating the Blue Scout 
with the X-1 5. Modifications to the 
X-15 and its B-52 carrier are expected 


to cost $550,000 and rccomcrsioii for 
missions other than rocket launching i.s 
said to be cheap and simple. 

It would take about two and a half 
months for modifications to tlic two 
airplanes. Might tests could begin sc\- 
tral iiioiitlis from the go-ahead decision 
and would include the laimcii of a pair 
of inert dunum- Blue Scouts and could 
he completed within two mcmtlis. 

Modification of the X-15 would iii- 
clcide little more tlian the installation 
of the missile p)lon and launch "tra- 
peze," some additional wiring and cock- 
pit installation, and the realignment of 
the X-1 5 engine thrust line rivo and a 
half degrees downward from its original 
position. This last change is ncccssan 
hceausc the center of gravity is 11 iii. 
lower and slightly further aft wlieii the 
missile is mounted. It enables the X-1 5 
to operate at full thrust without intro- 
ducing a change in pitching moment 
as it carries the missile upward. 

Missile is launched at the instant the 
pilot shuts down the X-15 engine so 
there is no trim change due to thrust 
iiiisaligiiincnt at the moment of launch. 

Modifications to tlie B-52 would be 
limited to the addition of some missile 
checkout functions to the X-1 5 launch 
and checkout equipment alreadv aboard. 
(See AW Aug. 2l p. 72 for B-52 first 
stage boo.ster proposal.) Wlicn the X-i 5 
is Tiling under the wing of the B-52. 
the ground clearance is large enough to 
accommodate tlie Blue Scout under the 
X-15 without any difficulty. Little if 
any part of the rocket would extend be- 
low the tip of the airplane’s i-cntral fin. 


launch pylon would weigh another 500 
lb. A Nortli American official said X-1 5 
pcrfomiaiicc will .still be ample for the 
mission with this extra weiglit aboard. 

Nortli Amerie.in tc.st pilot Al White 
says there is no reason to anticipate dif- 
ficult) at separation of the missile from 
the airplane. Despite the 2,800 iiipli, 
airspeed at the moment of separation, 
the d)namic pressure will onl) be about 
20 psf. at the probe's Lumcli altitude of 
1 56,000 ft. 

If the rocket sliould fail to ignite suc- 
cessfully. it would alreadv base been 
jettisoned along with tlic launch rails 
at the bottom of tlic extension stroke. 
The jettison operation would be de- 
energized as the missile leases the 
launch rails if ignition is successful and 
the launch rail wnuld be retracted into 
the pi-lon. Spin motor ipiitioii would 
be dela)-ed a moment afier launch to 
present damage to the airplane. It 
svould not start at all if the first stage 
propulsion motor should fail to start. 

I'otd and North American claim that 
the combination of the B-52 and X-15 
as boosters svith Blue Scout upper 
stages can save $12 niillioii on 50 
launches or 524 million on a hundred 
launclics during a tsvo and a lialf s-ear 
period. 

Tlie figure for 100 huiiichcs is based 
on the modification of tsso X-15s- If 
the proposal should be accepted and ex- 
panded. Nortli American officials sas- 
that a nesv X-1 5 could be made for S7.S 
million. 
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X-15 Flies 3,920 mph., 
Heating Nears Limit 

Edwards AFB, Calif.— A record speed 
of 5.920 mph. was attained Oct. 17 in 
the X-H by Test Pilot Joseph A. 
Walker of the National .Aeronautics and 
Space Administration. Six days after 
the nuinbet two X-1 5 was pushed to a 
record altitude later confimicd at 217,- 
000 ft., Walker flew the number one 
aircraft to Mach 5.7S at an altitude of 
102.000 ft. Maximum recorded aero- 
dyiiaiihc heating of I.IOOF was near the 
design limit of 1.200F. 


Daddario Sees Change 
In NASA Patent Law 

Washington— Home Science and As- 
tronautics Patents Subcommittee will 
recommend that Congress resise the 
National Aeronautics and Space .Admin- 
istration patent law to enable N.A.SA to 
ichiiquish title to inventions made by 
prisatc contractors. 

Snhcommittec Cliainnaii Emilio Q. 
Daddario (D.-Conn.) said last week dur- 


New Soviet Helicopters 

Two new hdiciiptcrs, the \'-2 and the 
\'-8, produced by the Mflchail Mil dc- 
signing oflicc, hnse been amioimced by 
Russia. Butli were developed from the 
earlier M-1 and M--1 bpcs and share 



gcucTjl utility work such as crop spraying 
and by local airlines. I'he V-S will carry 
20 passengers and tw-n tuns uf freight. 


ing cclcbrntion of the 125th anniver- 
sary of the -American patent system that 
the present law a-duces the incentive 
of contractors to make and disclose in- 
ventions. thereby producing "a boom- 
erang effect" which discourages con- 
tractors from doing the research vital 
to the space pmstam. 

Under the 195.S Space Act. NASA 
must take title to inventions made by 
contractors while executing a space 
agency contract. Rep. Daddario said 
N,AS.-\ should have the choice of keep- 
ing title to the invention or giving it 
to the contractor, lie said his siibcom- 
niittee expects to make that recommen- 
dation in the report to be issued after 
the final round of patent hearings, 
scheduled for Dec. A through 7. 


Russia Says E-166 Set 
World Speed Record 

Moscow-Soviet Russia has claimed 
a new world speed record over a 100 
km. closed course of 1.4S2.059 mph. 
which it said was set Oct. 7 by a siugle- 
scat. delta-winged E-166 fighter. Russia 
has not used tliis designation Isofore 
and did not identify the aircraft further. 

Russia also said the Federation .Acro- 
naiitiqiic Infemationqic had approved 
a world altitude rcciitd of 1 1 5.896 ft. 
set last -April by an E-66A turbojet 
piloted by C. htosalov. This is the first 
time Russia has added the letter A to 
the designation for the E-66. wliich is 
believed to be a Mikovan delta-wing 
fighter. The altitude figure is 1,602 
ft. higher than the claim originally 
made tor the flight i.AW Sept. 11. p. 
26). 

Russia also claimed two records for 
the Kamov A'intokvrl convertiplanc 
first umeilcd at the Tusliino air show 
last summer (.AAV July 17. p. 51). 

Tlic speed record claimed for the 
E-166 was set by -Alexander A'asilyc- 
sich Fedotm . whc) flew a rocktt-iissisfed 
turbojet fighter at Tushino, Russia said. 
No claim was made tli.it the record was 
set with the same rocket-boosted air- 
craft. liowcrer. Soviet publications said 
the aircraft reached speeds of 1,696.412 
mph. over some sections of tlic course 
and said it achially gained 15,000 ft in 
altitude as it flew the cmitse. 

Russia said the comertiplane set a 
record of 22“ mph. over a 15-25 km. 
course on Oct. 7 on a 50-min. flight and 
reached top speed at 4.900 ft.; and a 
record of 227 mph. on the 100 km. 
closed course on Oct. 12. reaching 
speeds of 255 mph. over some stretches. 
This exceeds the previous record of 
190-77 mph. held bv the British Roto- 
dvne, Russia said. Tlie convcrtiplane 
is powered hy two turhoprop engines 
of 5.700 hp. each. All record claims 
have hifn forwarded to I'.Al for ccr- 
lificafiim. Russia said. 
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First Gcnnan-built Lockheed F-104G 
and Fiat G.91 aircraft have been handed 
over to AA'cst Gennan air force. 

USAF/Kaman H-45B liithine-pmv- 
cted helicopter was flown to an altitude 
of 52,000 ft. last week, claiming a 
world record for Class E-lD helicopters 
(5..85S to 6.614 lb. gross weight). Flight 
set a U. S. record for all helicop- 
ters. exceeding the 29,777 ft. altitude 
reached hy a Cessna YH-41 in 1957. 
Tlic I1-45B flown was the same aircraft 
which set a world altitude record of 26,- 
569 ft. for helicopters carrying a 1.000 
kg- (2,204 Ib.) pavload last Mav 25. 

Curtfss-Wright Corp. rcjoincd the 
.Aerospace Industries A.ssn. last week, 
two years after resigning from .AI.A on a 
decision by firm’s foniier inan.igcincnt. 

Micro-miniature digital computer, 
weighing oiilv 10 oz. and occupying 6.5 
cu. in., has been constructed from semi- 
conductor networks by Texas Instru- 
ments under .Aeronautical Systems Di- 
vision .vponsor.sliip. 

Gerhard Neumann has been ap- 
pointed general manager of the Gen- 
eral Electric Co.'s Flight Propulsion 
Division, succeeding Neil E. Firestone, 
who has been assigned to the firm’s 
Project Apollo team. David I'. Shaw 
was named general manager of the large 
jet engine department, and Edw-ard 
\Voll was appointed general manager 
of the small aircraft engine depart- 

Th.ec Pratt &- Whitney senior engi- 
iieers have been appointed assistant 
chief engineers at the company ’s Fast 
Hartford. Conn., f.icility. They arc Ed- 
mund D. Brown, adv-.inced |)owcr svs- 
tems; Wilhain II. Sens, advanced )ct 
systems, and F'ranfc T. S|)rogell, )r., 
production. 

Discoverer XXXII was launched 
from A’andcnberg .Ah’B, Calif., and was 
recovered hy air snatch after its ISth 

Robert F. Hurt was elecled president 
of Grand Central Rocket Co. last week 
succeeding Butt C. Monesmith. Mime- 
smith, a vice ])resident of Lockheed 
Aircraft Cor|). which recently acquired 
eompletc ownership of Grand Central, 
had been serving in the position tcm|io- 
rarilv. Hurt liad served as Grand Cen- 
tral vice |)rcsidcnt-opcrations .since last 
June and previously was in charge of 
F-104 maiiufacUuc at Lockheed. Hurt 
and G- R. Makc|)cace. Grand Central 
vice president-research and engineering, 
were elected to Grand Central's board. 
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KAMAN HUSKIE 
NEEDS NO AIRSTRIP, 
WILL PAY FOR ITSELF IN 
MISSILE SITE SUPPORT 



To support an Atlas or Titan missile base by fixed wing aircraft, 10 valuable acres of land must 
be reserved for a minimum need runway. Since real estate comes high today, and the cost of 
construction and maintenance add to the initial cost of the installation, It is imperative that 
all the land be used most profitably ... as a missile site. Kaman’s turbine powered HUSKIE 
helicopter needs no special preparation or consideration to support the missile site , . . not 
to mention the fact that it can help to build the site itself by ferrying in personnel, equipment 
or payloads up to 3,000 lbs. Kaman HUSKIES are ready to prove their economy . , , now. 


THE KAMAN AIRCRAFT CORPORATION, BLOOMFIELD, CONN. 




ROLLS-ROYCE 

□ E HAVILLAND TRIOENT 
B.A.C. ONE-ELEVEN 
BLACKBURN BUCCANEER S 

BY-PASS JET 



I PERFORMANCE with ECONOMY— 

the Spey has been designed to give 
low fuel consumption, low maintenance 
costand long overhaul life. 

ROLLS-ROYCE OF CANADA LIMITED, BOX 1400, ST. LAURENT, MONTREAL 9. P. Q. 

ROLLS-ROYCE LIMITED, DERBY, ENGLAND 

AEBO ENCINES • MOTOR CARE • OIESEI AND GASOLINE ENGINES • ROCKET MOTORS • NUCLEAR PROPULSION 
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AIR TRANSPORT 


lATA Delegates Strive to End Dissension 

International carriers’ meeting faces conflicts over 
fares, bilalerals; small airlines to bid for strength. 

By L. L. Doty 

Sydney, Australia— International Air Transport Assn.’s I7th Annual Gen- 
eral Meeting opened liae today with delegates determined to testote a 
unity that has been shaken during the past two years by a controversy over 
rates and a bitter struggle for control of the powerful executive committee. 

Behind these issues lies another problem, which-althoiigli outside the 
province of lATA-is placing a new strain on large carriers with a strong 
hold on executive committee memberships; The quarrel between U. S- and 
smaller European airlines over the capaeity restrictions of bilateral agree- 
ments. Whether lATA will overcome these problems with any show of 
strength will be put to test later this week when nine new vacancies on the 


18-man committee are filled. 

At last vear's meeting in Copen- 
hagen (AW Sept. 12, 1960. p. 40). scl'- 
crql small carriers made a strong mor'e 
to 611 \acancies with representatives 
from their ranks. It failed only be- 
cause Sir William Mildred. lATA direc- 
tor general, kept a 6rm hand on the 
balloting procedure. No nominations 
were accepted from the floor and only 
delegates nominated by the executive 
committee were elected to the cominit- 

Sinall carriers won one concession, 
however. It was agreed in Copenhagen 
that nominations for this sear's election 
would be accepted by mail. Only orre 
mail nomination has been submitted- 
that of Richard Jackson, president of 
Seaboard ^^'orld Airlines. 

Obscirers here feel that Jackson will 
not win the post since three American 
carriers— Bianiff, Trans World Airlines 
and Pan Amcrican-aircady are repre- 
sented on the committee and there is 
fear that a fourth would upset the bal- 
ance of national representation. 

Nine Seats Open 

Normally, there are only six vacancies 
each year on the committee, but nith 
tile resignations of Akc Rusck of Scan- 
dinaL’ian Airlines Svstem and Seijiro 
Yanagita of Japan Ait Lines, and the 
death of Max Hymans of Air France, 
there are nine openings for the Hrst 
time in lATA's histors’. 

Of nine incumbent members, four 
will be absent from this year's meeting: 
Warren Lee Pierson of TAVA, Gordon 
McGregor of Trans-Canada Ait Lines, 
Lord Douglas of Kirticsidc of British 
F.uropcan Airways and Sheik Najib Ala- 
inudin of Middle East Airlines. As a 
result, only flve members will be on 
hand to protect committee strength. 


There is talk here that dissident car- 
riers may tr\' to unseat Mildred. The 
6mi conviction among smaller carriers 
that they ate submerged into obscurity 
by Hildted and a hard core of the execu- 
tis’e committee has not subsided since 
last vear’s meeting. However, Mildred 
holds loyal su|)port of the fire commit- 
tee menrbers attending, including Pan 
.\ni, which has alw.iys played a dom- 
inating role in lATA affairs. 

Small carriers may get a foothold this 
year through a possible break between 
II. S. and European airlines represented 
on the committee. Tlicsc airlines— 
which together hold ten scats on the 
committee with only two open for re- 
election— ha\-e been battling over bi- 
lateral issues for close to two years. 
This, coupled with U'ide dissension over 
rate stmetutes, could weaken the soli- 
darity that has helped the group to re- 
tain its power since I.\T.\ was formed 
immediately after World War II. 

Tlic majority of problems facing 
lATA this year can be traced to exces- 
si\-c seating capacity. Excessive capacity 
is a prime reason for the industry’s 
flnanciai dilemma: Tie high cost of 
operating an expanding \olume of avail- 
able scat miles at load factors well be- 
low the brcak-eL'on point. 

The U-S. attempt to restrict capaci- 


Panair Orders Caravelles 

Paris— Panaii do Brasil. Brazilian air- 
line. lias ordered four Slid Caravelle 
IV.Rs for delivery in the spring of 1962. 
The South American airline also took an 
option on two additional Caravelles. 

The new order brings Sud Aviation's 
Caiaveffe backlog to 146 Erm orders plus 
SO options. 


ty of foreign flag carriers serving U. S. 
gatcnav.s is the real reason behind the 
mistrust foreign airlines hold for the 
U. 1 in bilateral negotiations. The 
capacitv problem has also brought on 
repeated drives for lower fares, but 
these attempts arc consistently frus- 
trated bv disagreement oior minor pro- 
visions (AW Aug. 7. P. 16), 

Mildred stressed the significance of 
Expanding capacity in his opening re- 
marks here todiii-. Me noted that 
mote passenger flights were schedviled 
on North Atlantic routes during the first 
six months of 1961 than had been dur- 
ing the same period last year, and that 
seating capacity expanded 47% while 
load factors fell 16 points in the face of 
a 12.1% increase in traffic. 

Market Expansion Urged 
There is cause for “concern” over the 
problem, he said, but no need for pes- 
simism. He urged the airlines to ex- 
pand their markets, describing the in- 
dustry as primaiily a public service but 
one that is becoming "mote and more a 
consumer industry." Me added; 

"The largest, though not necessarily 
the most important part of our traffic, 
alrcadv depends, not on the people 
who must go soincivhctc, but on those 
who must be persuaded to go." In this 
connection, he noted that if the airlines 
had filled alt their capeiri' in 1960. tlic 
world would not have had enough hotel 
beds to lodge all the tourists. 

In a mo\e to case the friction Over 
bilateral agreements, Mildred said: 

"The past year has been notable for 
a scries of goietninent negotiations on 
bilater.il agreements which, in many 
cases, hare ended in stalemate and even 
acrimony. 

"Thei- ate not lATA’s business, but 
their result and even their atmosphere 
arc bound to have some effect on out 

In an obvious reference to the U.S. 
stand on control of capacity, he said, 
"... it is a mistake of policy to ap- 
proach these matters on the basis of 
who carries what share of which traffic 
now." lie added: 

"Obi’iously, no one is making a 
fortune carrying today’s traffic. 'This 
preoccupation with the way to split a 
little apple and look at the pips will 
only divert attention from the common 
objective of governments and airlines 
alike to increase the size of the market, 
to grow a bigger apple so that everyone 
can have a good bite.” 

Since the U.S. Givi! Aeronautics 
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Board partly on tlic urging of U. S. 
international carriers, has already pub- 
licly stated its intention to protect U. S. 
airlines against foreign competition, 
Hildred's plea and advice are not likely 
to go far in resolving the bitter feelings 
between the two airline groups. 

As in the past, inabilitv of lATA 
member airlines to reach agreement on 
a proposed rate reduction is another 
major issue here. Two unsuccessful 
attempts to arrive at unanimous sup- 
port for a reduced promotional fare, fol- 
lowed by a mail vote on a Pan Ameri- 
can proposal (AW Oct. 2, p. 36). base 
left the industry split on the issue. 

Most carriers uant the group fate 
and several informal compromise moves 
have already been made here to reaeh 
some settlement. At least one small 
carrier might be able to bargain its way 
into membership on the executive com- 
mittee by dropping its objection to the 
group fate, as a result of these off-the- 
floot talks. 

Hildred made no specific reference to 
the group fare in his report to the meet- 
ing. He did call for lower fares express- 
ing the hope that the "aircraft would 
become the vehicle of the factmv hand's 
holiday." He added: 

"The 17-da\ North .Atlantic excur- 
sion has produced good results, but it 
is not enough. The interest in chatters 
has produced new traffic, but it is not a 
healthy dcs’elopment. Charters are a 
useful means of emploving traffic in 
the off-season, but chatters in the liigh 
season could well be suicidal." 
Supersonic Discussion 

The supersonic transport was also 
expected to be a major topic during the 
meeting. Tlie I.AT.A Technical Com- 
mittee is slated to devote a substantial 
portion of its report later this week to 
tlic transport. 

This report will urge that the de- 
velopment be interrelated with the 
present desdopiiicnt of air transporta- 
tion. It will point out that many prob- 
Ians visualized for the transport arc 
problems which face the industrv todav 
in the operation of subsonic jets. It will 
also warn against allowing optimistic 
prospects of the supersonic transport 
to jeopardize normal fleet expansion and 
operating improvements. 

Mildred voiced no optimism oser the 
supersonic transport in liis rqmrt to- 
day. He expressed these fears; 

• Supersonic transports, of any type, 
will be expensive beyond all presious 
experience, it will be beyond the 
capability of either airlines or manu- 
facturers to finance their dcselopment, 

• The effect of sonic boom and noise 
restrictions on supersonic transport o|)- 
crations is still unknown. lie also 
warned: "If the jet has pniduccd nser- 
capaciti’. tlic supersonic tr.msport could 
flood the world witli it." 


• Governments liasc acknowledged tliat 
public financing of supersonic transport 
development will be a necessity but have 

ment tlirough the selling price to the 
operator. "A purcliasc price for the su- 
personic transport which will reflect 
full cost of its desclopment must - - . 
produce an inordinately high fare" 
which would force the industry back 
on public subsidy. Mildred said. Go\- 
emments which decide to build a 
supersonic transport should face the full 
consequences of that decision, he said. 
"If they want prestige, they must be 
prepared to pav for it- There will not 
be enough airlines and enough pas- 
sengers to pay for it,” he said. 
Airlines 'Healthy' 

In his report on the stale of the 
industry, Mildred declared tlie airlines 
"essentiallv healthr- and resilient" with 
troubles of a teinporaiy nature. Me re- 
ported financial estimates compiled by 
the International Civil Asiation Or- 
ganization for I960 showed that the air- 
lines of the world (scheduled airlines of 
all countries except the llSfiR and the 
People’s Republic of Chinal had operat- 
ing revenues in I960 of $5.5 billion. 
This compares svith operating expenses 
of S5.4-I billion. Operating margin for 


Washington— Flight Engineers In- 
ternational Assn, last svcck accused the 
Air Line Pilots Assn, and some airlines 
and manufacturen with Iiaiiipeiing the 
union’s accident investigation. 

Congressional legislation In remove 
these "ptessures" will be sought during 
the next session, Glenn B. Iverson, 
technical vice president of FEIA, stated 
in a letter to the union's 130 accident 
investigators. 

Iverson emphasized that accident in- 
vestigation, conducted as an aid to the 
Civil Aeronautics Board, consumes 20% 
of the union's operating budget. He 
reviewed a series of incidents wliich he 
claimed were examples of pressures 
brought to beat on Civil .Aeronautics 
Board in an effort to prevent participa 
lion of the engineers’ union in imesti- 
gations. 

"In recent months we have had men 
assigned to more tlian three fatal 
crashes simultaneously.” he said. "One 
of these men was threatened by an air- 
line with loss of his job if he did not 
drop a particular line of questioning, 
and another has been told fiy a manu- 
facturer, who «'J.s becoming embar- 
rassed by the imestigation. that the 
manufacturer would seek a way to de- 
sign the flight engineer off future air- 


thc year was S57 million which gives 
the industry a 1 % operating margin 
before taxes, interest, dividends and 
other charges. Hildred called this mar- 
gin “ridiculous” and warned that such 
results cannot be "allowed to drag on 
year after year. . . .” 

Passengers Increase 

During 1960, Hildred said tlic 
world’s airlines carried a total of 106 
million international and domestic pas- 
sengers, breaking the 100 million mark 
for the first time. International traffic 
totaled 23 million, a 24% increase 
over 1959. Domestic traffic reached 83 
million, a slight 6.4% increase. 

Hildrcd blamed the poor showing in 
the domestic field to the lack of growth 
of U. S. traffic, wliich accounts tor the 
largest part of all domestic traffic. Num- 
ber of passengers carried by U.S. do- 
mestic airlines reached 52 million, a 
2% increase over the previous year, 
according to ICAO estimates. 

Mildred reported that, at the end of 
1960, I.ATA members had 3,376 air- 
craft, consisting of 382 turbojets, 480 
tuiboprops. 2,477 piston-ongined air- 
planes and 37 helicopters. In 1960, 
there were 103 fewer aircraft in lAT.A 
memlier fleets than in 1936, a drop of 
3%. 


planes by cockpit changes if the line of 
imestigation didn’t halt. 

"In addition to this.” he continued, 
"we have been barred from being parties 
to two investigations, winch means of 
course tliiil wc cannot see the official 
documents compiled in the iuvestiga- 
lioii. because of pressures from an air- 
line and the Air Line Pilots .Assn, 
brought to bear on the Ciiil .Aeronau- 
tics Board." Iscrson declined to identify 
anv of the airlines involved. 

Iverson said that after the union had 
testified before the Mouse asiatioii sub- 
committee. that location of the boost 
ssstem control on one I'pc of turbine 
aircraft was bazardmis and niiglit have 
caused the aircraft to crash, the testi- 
mony was criticized by ,ALP.A, the .Ait 
Transport .Assn, and the manutactiirer 
as "being nothing more tiuin fuel" to 
the union’s jurisdiction fight with the 

RecentU. the airline insolved issued 
a notice to crews that the flight engi- 
neer should stand bv on takeoff to 
disengage the system at the captain's 
command, Iverson said. The notice 
urged caution in doing this to avoid a 
possible fouling of control cables, wliicli, 
it emphasized, could mean a complete 
loss of aircraft control, Ivcr.son said. 


Flight Engineers Charge Attempts 
To Hamper Their Accident Probers 
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One Union, Crew of Three Urged for Jets 


By Robert H. Cook 

Washington— Ultimate responsibility 
fur settlement of tlie airline industry ’s 
pilot setsus flight engineer dispute was 
returned to the bargaining tables last 
neck by a presidential commission wbicli 
recommended "one union in the cock- 
pit" and a three-man crew for all turbo- 
jet operations. 

The final report of the commission, 
which was appointed Feb. 23 to in- 
vestigate the cause of a strike against 
seven major carriers b\ the h'liglil En- 
gineers International Assn., expands its 
original findings issued on Mas 24 (AW 
May 29. p. 33). 

'riic report was accompanied by a 
letter from President lohn F. Kennedy 
urging all parties to adopt the rccum- 
nicndatiims and requesting the corn- 

progress reports and transmit them to 
the White Mouse. The request 
prompted Chairman Nathan P. Feiii- 
slnger to say that svliilc the commission 
M'os "unhappy” user the suggestion it 
would comply. 

Wliilc neither side would comment 
immediately, it was expected that the 
Air Line Pilots Assn, svould support 
the general findings, and the l''liglit 
Eiigiiieets Intematioiiiil Assn, svould 
object by calling a ness' scries of strikes 
if the rcconmiciidatiiins are adopted. 
Over-all effect of the report would be 
the csentual dissolution of FEIA as a 
union and the unemployment of a high 
percentage of flight engineers whenever 
the airlines furlough flight crews. 
Airlines May Accept 

There is strong industry speculation 
that airline managements will accept 
(he Feinsinget report, despite the added 
costs of a recumnicndatioii that flight 
engineers receive extensive pilot train- 
ing at company expense, ^veral car- 
riers have fought this suggestion in the 
past, but may reconsider in terms of 
gaining a measure of labor peace 
Ihrou^ dealing with only one cockpit 

An indication that the report may 
lead to an early settlement of the cock- 
pit dispute on two major airlines was 
contained in a commission statement 
that the "most progress” towards set- 
tling the differences between the two 
unions had been made at Pan American 
World Airways and Trans World Air- 

“While serious differences still re- 
main.” the report noted, "all parties 
recognize the need for an early and 
final settlement " 

Neither union has been able to 
settle contracts with these two airlines 


because of the crew complement issues 
and management's desire to await Che 
final Feinsinger report. FEIA has be- 
lieved that acceptance of the report by 
either airline might encourage Ameri- 
can, Eastern, National and Flying 
Tiger to take similar action. 

Details of the eommissioiis report 
recommend: 

• Turbojet flight crews on all airlines 
should be limited to three men. Flight 
engineers employed on four-man crews 
since May 24 would be permitted to 
cuntimic working without taking pilot 
training. Any of them possessing a 
commercial pilot’s license and instru- 
ment rating would be given a bidding 
priority towards the third scat position 
on three-man crews if they complete 
further pilot training at companv ex- 
pense. 

Should he refuse the offer for addi- 
tional pilot training, presumably the 
company would be permitted to dismiss 
the engineer with severance pav. 

This provision, along with normal 
attrition, voluntary separation with 
seecrance pay and early retirement, is 
expected to reduce the ranks of flight 
engineers in this class, the report 
stated. .Additional pilot training should 
be offered oscr a three-year period to 
no more than one third of the com- 
pany’s engineers during any one-year 
period, the report added. 

• Flight engineer severance pav would 
range from a minimum of SIO.OOO to 
a maximum of $25,000. Those on fur- 
lough as of Oct. 1 3 would be con- 
sidered as severed from employment 
and would receive severance amounting 
to one month’s pay for each vear of 
service, up to a maximum of six years. 

• Vacancies which cannot be filled by- 
flight engineers may be filled by pilots 
either on active or furlough status. Ap- 
plicants for flight engineer positions 
must be pilot qualified and should be 
placed on both pilots and engineers 
seniority lists. Bidding rights for Aiglil 
engineer positions would be determined 
according to their pilot seniority. 

• Pilots displaced to lower-paying as- 
signments or furloughed as a result of 
crew reduction would receive pay guar- 
antees equal to their average salary for 
the six months preceding displacement 
or furloughing. The pay guarantee 
period would range from one to four 
vears’ duration. Those furloughed would 
have recall tights. 

• Pilots would be provided training to 
obtain flight engineer certificate at com- 
pany expense, but on tlieir own time. 
While training they would be scheduled 
for not more than 60 hours of flight 
time a month, but would be paid for a 
full flight schedule. 


• Flight engineers witli commercial and 
instrument ratings would be provided 
pilot training under similar provisions. 
Designed to enable the flight engineei 
to assist the pilot in the event of an 
emergency, the training would cover 
nearly every function performed by 
copilots, with the exception of landings 
and takeoffs. 

The program would emphasize the 
ability to execute cn route, approach 
and landing co-pilot duties, with the 
exception of actual operation of the 
controls, along with the ability to llv 
the aircraft in straight and level flight, 
normal turns, climbs and dcscents- 
Training and demonstration of these 
abilities could be conducted in a turbo- 
jet simulator, the report said- 

In addition, the course would include 
the operation of all radio and navigation 
equipment, plus the handling of air 
traffic control clearances, en route and 
approach charts and flight logs. 

The report also continued to urge an 
eventual merger of ALFA and FEIA 
and recommended that the pilots' union 
not ask any further representation elec- 
tions for two years. Chairman Fein- 
singer explained that this referred to 
United Air Lines where ALFA won an 
election to represent all flight deck 
members. The pilot victory forced the 
dissolution of FEIA’s chapter at United. 

No mention was made in the report 
of the possibility of reducing the total 
monthly flight time for turbojet crews 
as an allcmative method of settling the 
crew complement issue. This had been 
suggested earlier by FEIA. 

However, the suggestion has found 
some favor with ALFA members wlio 
last week postponed a strike against 
TWA which they threatened after the 
company refused to complete contract 
negotiations until issuance of tlic final 
Feinsinger report. 

Members of the TWA joint commit- 
tee on inter-union cooperation, estab- 
lished to work out a solution with the 
engineers under recommendations of 
the original Feinsinger report, com- 
plained of the compaiiv’s refusal in a 
letter to all TWA pilots! 

The letter contended that there has 
been sufficient agreement between the 
pilots and flight engineers on acceptance 
of the eatliet Feinsinger findings as a 
guideline on which to settle the crew 
complement issue. It emphasized that 
both parties agreed that "negotiation 
of a 70-hour flight time limitation for 
both pilots and engineers with the com- 
pany would simultaneously supply a 
needed improvement in working condi- 
tions and provide reasonable protection 
of job cecities in reducing from four- 
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CAB to Settle Role of Helieopter Serviees 


By \\'ard Wright 

Wasiiington— Ciiic tliiit will decide 
flic future of hclieo[)tcr service in tlie 
W.ishiiigton-Baltiinorc aren— and pos- 
sibly set tlie pattern for dc\clopmciit 
of U. S. helicopter transportation— is 
scheduled to be hcaril In the Cis il Aero- 
nautics Board late this month. 

At stake is nhat helicopter sersicc. 
if any. is needed to connect \V'ashiiig- 
fon and Baltimore with three major 
.iirports ill the vicinitr of the hvo cities. 
Direct helicopter scnice lictwcen 
W'ashington and Balliniorc is not at 

'llic case raises several points related 
to the nature of the applicants other 
than the immediate questions of fi- 
iiancial backing, sclicdoling. and siib- 
sidi needs. 

.Applicants are fisn local scnice car- 
riers. Allegheny .Airlines and Piedmont 
.Ai'iationi four local independent heli- 
copter operators. Chesapc.ike and 
Potomac .Airways, D. C. Helicopter 
-Airw'ays. Pilgrim IIelico|)ter Se^•ice^ 
and Washington-Baltimorc Helicopter 
.Airways; one surface carrier. O C. 
I'ransit System; and one helicopter air- 
line alreadv operating in the New York 
City area. 'New York Aine-avs. 
Subsidized Experiment 

One question is whether C.AB should 
■illow the local scn'icc carriers to get 
.1 toe-hold in the helicopter transport 
field. As opponents sec it. the Board 
would he making a mistake to grant 
those carritTS, alrcadi- heasily subsi- 
dized. authorits to branch into another 
"e'xperimcntar’ operation needing still 

There is precedent for this s iew. The 
Board rejected a local scrs’ice applicant 
in a 1947 helicopter service- c.ise on 
grounds that the award would place 
"upon this company the rcsponsibiliti- 
of conducting two cxperiincuts having 
unusual national significance." The 
.iwatd went to an independent carrier. 
Since that time CAB has certificated 
two more independent helicopter air- 

However. as one local service appli- 
cant points out. helicopters have im- 
proved greatly since 19-17. Ihey ate 
iareer, faster and more economical, with 
slih more improvements c-xpcctcd. 

This, plus the growth of cities, move- 
ment of airports farther from city 
centers, and the expansion of helicopter 
routes will lead to intcr-citv helicoptct 
sen-ice operating in direct competition 
with local scnicc airlines, the applicant 
contends. 

By certificating additional independ- 
ent helicopter airlines, this carrier savs. 


C.AB is laying the |roundnork for a 
problem— conflict vv-ith local service op- 
erations— vv-hicli the Board will ulti- 
niatelv- have to face. The same carrier 
teg<itds the ''experimentar’ phase of 
local sen-icc as over for practical ]jtir- 
poses, and rcgaids local scrv-icc airlines 
as here to stay, subsidy or not. Tlicte- 
fotc. it feels the logical evolution of 
vhort-liaiil operations vvilli fixe-d-vving 
aircraft may lie with Iiclicoptcrs- 
Independenfs Disagree 

The indcjicndent helicopter airlines 
reject this view and regard local serv ice 
carriers as having enough |)roblciiis of 
their own withoiit getting involved in 
highly-sixtcializcd liclico|)tcr operations. 
These operators feel that fixed-wing 
local service and liehcopter operations 
are two sqiarate fields tliat enn best be 
developed b\- cacli curtict in its own 
domain. 

D. C. Transit Svsiem. holder of a 
congressional fnmchisc to conduct mass 
surface transportation in the W'ashiiig- 

othcr step in the development of mass 
traii.V|)ortatioii. In its view-, tlie rc- 
spnnsibilitv for developing local heli- 
copter serv-icc is consistent with its role 
as a surface carrier. Responsibility for 
nioving people from jilace to place lo- 
cally is its business whether thev' move 
hv- bus or helicopter, the compam say-s. 

' New- York .Airvvavs is the only appli- 
cant cuitenth conducting scheduled 
helicopter operations under C.AB cer- 
tifiention. Some applicants speculate 
that New York .Airway s may be seeking 
authority to operate in the AA'ashington 
area with an cve toward future linking 
with its New- York system- Tlie firm’s 
reply is that this issvic is far beyond the 
scope of the case and tliat ci|uipmcnt 
for such an operation is not available 


80 Applicants Deferred 

C.AB ordered the investigation last 
November, eight vears after it certifi- 
cated New York Airways, the last of 
tlie tiucc hclicoptei airlines to rcceiv-e 
its certificate. Heavy- .subsidy involved 
—over S-1 million for Fiscal 1961 and 
56 million for 1962-lias since caused 
CAB to defer more than 80 apjilica- 
tions In conduct helico|itcr operations 

Tlie Bfxiid felt tliat with the com- 
pletion of a third airport in the Wash- 
ington-Baltiiiiore area an investigation 
wa.v necessary- to find out w-iietlicr con- 
necting helicopter service would be 
needed, in v iew of the distances between 
airports and cities. Distance between 
Washington and Friendship Interna- 
tional .Airport is about 25 naut. ini. and 


AA'ashington-Dulles mileage is about 19 
naiit. mi. Distance between Dulles and 
Friendship is about -10 naut. mi. 

C. AB said it was patticulaily inter- 
ested in the performance and economics 
of both existing helicopters and types 
that could be operated in the near fu- 
ture. It was also interested in the pros- 
pect of self-supporting operations in the 
light of recent adv-anccs in liclicoptcr 
engineering. Tliis data, the Board said, 
woiikl assist it in dctcmiiiiing w-liat ac- 
tion should be taken on pending ap- 
plications to prov-ide helicopter service 
in other cities. 

The ease comes at a time vv-hen Cnn- 
grcs.s hav been increasingly critical of 
helicopter subsidies. Tlie report of 
House appropriations coiniiiittcc in 
June said that this vvoiilcl he the last 
y-car the committee plans to recommend 
subsidy- for helicopter operations. Tlie 
House, acting on the conimiltcc's 
rt-commendatioii, cut the 1962 C.-AB 
helicopter subsidy request from S6.9 
million to 55 million. The Senate re- 
stored the 56.9-niillion figure, then 
compromised with the House for 56 
million after defeating an amendment 
that w-onld have eliminated the subsidy 
altogether. 

Equipment Planned 

Picdimiiit, New York Airways and 
Chesapeake and Potomac Airw-av s each 
plan to operate three 25-place Boeing 
Vcrtol \'-107 helicopters, and D. C. 
Transit System plans to operate two 
\’-107s and four lO-place Sikorskv 
S-62s. D. C. Tran.sit said it w-onld 
re|jlacc- its S-62s w-itli Bell 20-4B lich- 
copters if the Federal .Aviation Agency 
certifies the 20-lBs for airline opera- 
tions. It estimates the switch would 
snv-c 5200.000 per year in expenses. 

Washington-Baltimorc Hclicoptei 
-Airways said it lias not decided whether 
it would operate two 25-placc S-61s. or 
two \'-!07s with two S-62 helicopters. 
It also has the Bell 20-lB under consid- 
eration if it should become available for 

D. C. Helicopter and Pilgrim .said 
they- w-ould begin operations with four 
and five S-62 liclicopters respectively. 
.Alleglieiiv said it would begin with five 
piston^wered S-5S 12-place helicop- 
ters. TIic carrier said the operating costs 
of the S-5S are well known compared 
with nevv-er tv pcs and would handle the 
traffic at a miniiiuim cost to govem- 
nicnt. As the traffic develops, it would 
buv larger, newer aircraft, Alleghcnv 
said. 

Traffic and breakeven need estimates 
aic based on tlie first y ear of stable op- 
crations-tlic vear when airlines have 
fvillv rcsclicdulcd operations reflecting 
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the opening of Dulles. Since the ex- 
tent the airlines will use Dulles is not 
yet known, the applicants had to esti- 
mate the number of persons needing to 
travel among the three airports. Fig- 

centers to airports, how-cv-er, were ba.scd 

Highest estimate of brcakcv-cn need 
for carriers that assumed 1962 as the 
first stable year of operations was SI .8 
million, which Pilgrim submitted 
based on 850,000 revenue miles with an 
expected 105,000 passengers at a load 
factor of 32-5% . The lowest Came from 
Piedmont, which figured its need at 
590,000, operating over 350,000 reve- 
nue miles with an estimated 169.000 


New York— Airlines last week were 
considering Federal Aviation Agency's 
newly- adopted criteria for operating jet 
transports under 200 ft., i-mi. landing 
niiiiimums instead of the present 300 
ft. and I-mi. limits. 

The carriers ha\-e been working for 
scime time to get jet minimums reduced 

F.AA recently- co*inpleted its evaluation 
of an Air Transport Assn, proposal. The 
agency- adv-ised ATA that a reduction 
is feasible if "certain operational re- 
quirements are met and appropriate re- 
strictions applied." 

The criteria call for airport equip- 
ment which meets certain specifications, 
including complete ILS or precision ap- 
proach radar and full conligiiiation A 
approach lights in the U. S., maximum 
glide slope angle of 3 deg., and the 
greater of 1 5% or 1 ,000 ft. of additional 
runway length over present l.mding dis- 
tance required. 

Airborne equipment must include a 
flight director sy-stem or approach 
coupler of demonstrated rcliabilitv-, and 
an improved instrument failure warning 
system or procedure to ensure reads- de- 
tection 0^ flight instrument failures. 
Pilor training requirements include an 
ll.S approach to 200 ft. without flight 
director, an approach to 100 ft. with 
flight director or coupler, and a landing 
or simulated landing, plus a one-engine- 
nut missed approach procedure in other 
than landing configuration. TIte lower 
niinimums may- be used only bv cap- 
tains witli 300 hr. in the particular air- 
craft. During a ptoficiency check of 
the above maneuvers, a company- check 
pilot or FAA inspector shall certify a 
captain capable of using tlie lower mini- 
mums. Also, a "representative number" 
of a carrier’s pilots must be observed 
bv- inspectors during periodic proficiency 
checks, and an at least annual pro- 


passengers and a load factor of 55% 
Among carriers which assumed 1965 
as the first full year of operations, the 
high breakeven need came from Chesa- 
peak and Potomac Airways, which esti- 
mated 51.4 million based on 708,000 
revenue miles with 153,000 passengers 
at .11] approximate load factor of 16%. 
The lowest was AA'ashington-Baltimore 
Helicoptcr’s estimated $556,000 need 
at 724.000 revenue miles with 229,000 
passengers. New York Airways used 
1964 as its first full year of operations 
and estimated that it would make a 
590.000 profit that year. 

Most applicants feel CAB will rule on 
the case before the opening of Dulles, 
scheduled for October. 1962. 


ficiency check will be made of captains. 

One of the earliest meetings between 
an airline and its regional FAA office 
concerning the criteria is scheduled this 
week by Pan American, which is anxious 
to begin operating under the new niini- 
iiiums in time for the b.id weather ex- 
pected later this fall. Pan American has 
been checking out its pilots under the 
prescribed conditions, vv-ith the excep- 
tion of the cnginc-out maneuver at 100 
ft., which Pan Am says w-ill not prove 
anything anyway- since the aiqjiane is 
not supposed to be in landing configu- 
ration under the rules. The airline 
ho|jes it c.m work things out vv-ith FAA 
so it will get credit for the training and 
checkouts already- accomplished rather 
than stiirt over again. Also, Pan Am 
doesn’t fee! it i.s nccessan to check its 
check pilots. 

All but five of Pan Ain's jets, the air- 
line savs. arc suitably- instrumented and 
flic otticr five will be fitted by- Decem- 
ber. P.in Am also believes alt its criti- 
cal airjjorts. i.c., where there art- weather 
problems-will meet the FAA requite- 
inents. More than 80% of Pan Am’s 
captains already arc qualified in the low- 
minimum procedures, the airline says. 

Pan Am liopcs the lower minimums 
will end a competitiv-e disadvantage 
whereby- foreign flag carriers at airports 
outside the tJ. S. can operate under 
lower minimums than U. S. flag carriers, 
the latter l>eing subject to FAA regula- 
tions. Some foreign flag carriers. Pan 
Am says, allow captain’s discretion in 
landing minimums. 

Weather trends result in a ceiling of 
100 ft. or less about 1% of the time. 
500 ft. or less about 2t%. and 400 ft. or 
less about 4-4i%. according to the air- 
line’s figures. 

Trans World Airlines said last w-eek 
that it was pleased with the criteria and 
anxious to go to the new minimums. 


Traffic Figures Show 
More Excess Capacity 

Washington — Domestic trunkline 
traffic continues to reflect the indu.stn ’s 
growing eoncem over excess caisacity as 
last month’s figures showed a 12% gain 
in available seat miles and a bare 0.04% 
gain ill revenue passenger miles. 

For the nine months which ended in 
September, tlie revenue passenger mile 
total of 22.14 billion was 0.9% below 
that of tlie same period last y-ear. ac- 
cording to Air Transport Assn, figures. 

Passenger load factors dropped sharply 
from 61.6% in September. 1960 to 
55% last month. For nine months, the 
load factor was 57.2 this year, com- 
pared with 60-4% in I960. 

Coach service accounted for 61.4% 
of the total passenger miles last month, 
as compared with onlv 50.8% in Sep- 
tember. 1960. Over a nine-month pe- 
riod the coach figure has climbed from 
48.6% to an avcnige of 57%. 

For the one-year period ending in 
September, the airlines hit a new high 
of 50.86 billion available seat miles, a 
4%. increase ovxn- the previous vear. 
Total jjassenger load factors dropped 
2.92% during the y-e.ir. 

Available seat miles for first class serv- 
ice W-.IS cut 10% to 24.4 billion by the 
end of last mnntli. On this basis rev- 
emic- iMssciigcr miles of 12.89 billion 
were 16.5% less than the previous y-car, 
and the load factor dropped to 52.85%. 

Coach traffic continued to climb, 
reaching 16.11 billion revenue irassen- 
gcr miles for the year ending in Sep- 
tember. for a 16% gain. Ilowcvct, 
av-ai!able seat miles increased 21.5% to 
26.47 billion and coach load factors 
began a gradual decrease, reaching 
60-86% by the end of September. 

ALFA Named Winner 
Of Safety Citation 

Air Line Pilots Assn, was named vvin- 
ner of the 1961 Aviation Week and 
Space Technology annual Air Safety 
Award last week for its "distinguished 
sen-ice in achieving safer utilization of 
aircraft.” 

Aw-ard was presented at the ALPA 
annual air safety- forum banquet by 
Icromc Lcdcrer. managing director of 
the Flight Safety- Foundation which 
administers the award. It w-js accepted 
on behalf of the Air Line Pilots bv C. N. 
Say-en, president of the organization. 

Awards were also presented to Capf. 
W. L. Collier of Pan American Ainvay s 
and Capt. B. V. Hevves of Delta Air 
Lines for ‘‘outstandin| contribution to 
the advancement of fire fighting and 
rescue equipment at airports us^ for 
scheduled air carrier operations and 
other activ ities for increasing air safetv . ' 


Airlines Study FAA Requirements 
For Lower Jet Landing Minimums 
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New National Routes Offset Florida Loss 


By Glenn Garrison 

Miami— Nahoiial Airlines' new routes 
to California are offsetting losses in 
tlie carrier’s East Coast market, where 
tmigli miilti-airline competition is a 

National is optimistic o\cr the pros- 
pects of its new snutheni transconti- 
nental routes, which, like tliosc of 
Delta Air Lines (AW Oct. 16, p. ?6). 
will tie into the traffic bonanza ex- 
pected from the location of aerospace 
projects within the route systems of 
the airlines. 

National officials, like those of Delta, 
refer particularh' to two big new space 
|)r 0 |ccls— the Saturn booster production 
site at Michoud, La., neat New Or- 
leans, and the N'.AS.A manned ^ice 
flight laboratory at Ilmiston. Tlicse 
facilities. «'li)ch will employ thinisands 
of technicians and scientists, fall 
scjujtely into National’s route area. 
Houston, fonnctly National's western- 
most point, now is a major link on the 
airhiic’s West Coast routes. 

Tire space activities at Cape Canas- 
cral, of course, has’e been and will con- 
tinue to be a big source of airline 
traffic^ and National now is in a posi- 
tion to exploit this market to the nilt. 

National’s new routes to the \\'cst 


Coast have shown an average load fac- 
tor of 55.39% since inauguration June 
1 1. They boosted National’s route mile- 
age by 80%, arc changing the whole 
character of the airline to one of na- 
tional scope and arc putting it solidiv 
in the cuinmereial market for the first 


West Coast Routes 

The West Coast routes ate credited 
with National’s showing a small net 
profit for Inly and .August, the first 
profilabic Julv since 1937, -And Na- 
tional officials expect the route expan- 
sion will produce a net profit for the 

loss of S7.25-t,H3 for the year ended 
June 50. List year's loss was attributed 
to excessive competitinn in the New 
Yotk-Florida market, the recession, loss 
of the Cub-an imirkct. strikes, weather, 
and losses due to the Lockheed Elcctra 
speed restrictions. 

But had National had the Cali- 
fornia routes with a reasonable load 
factor during its last fiscal \c.ir, accord- 
ing to one olfieial. Morida market losses 
would have been offset and tlie airline 
would base broken even financially, 

National now operates three Douglas 
DC-S and twxi Lockheed Ela'tta round 
trips daily between llorida and the 


West Coast and will expand sersdees 
as new jet equipment is delisercd. 

But National, enthusiastic as it is 
about the potential of its new route 
pattern, by no means considers the ex- 
tension a panacea for all its problems. 
Basic problem is the situation in the 
New York-Flotida market. To Na- 
tional. this problem is principally one 
of competition, and this is principally 
a matter of Northeast Airlines ojsctating 
over the route. 

National President G. T. Baker told 
AviATros- W'mm that tlic W'c-st Coast 
market, if it works out well, will offset 
los.scs on the least Coast, 

‘ But," Baker added, "I'm not in this 
business to break eie-n." 
Over-Competition 

CX’cr-competition, Baker said, is Na- 
tional’s most serious problem. North- 
east is not the whole stone I'or ex- 
ample, Pan .American operates a New 
York-Nassau-Miaini sendee; British 
Os'crseas Ains'ays Cotp. flics New York- 
Nassau and connects to Nassaii-Miaini 
sendees. United brings traffic down 
oser Capital’s former routes. National 
svill feel the effects of competing against 
United instead of Capital. Baker said, 
although this hasn’t made a difference 
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If Northeast were out of the Florida 
market, though, it u-ould "help greatlv,” 
Baker said. He predicted that National 
and Eastern might have to file for 
subsidy if Northeast continues to oper- 
ate in the market. 

There is plenty of competition on 
the West Coast mutes, too, Baker said, 
including sendees by Continental and 
Amcrienn. Another source of dis'crsion 
is the new Ametican-Easfem inter- 
chiingc, sclicditlcd to begin Nov, 1, 
which will prmidc a dailv one-stop, 
through-plane jet sen-ice benveen San 
Francisco and Miami via Chicago. Tliis 
sers ice. Baker said, will bleed off some 
of National’s transcontinental traffic 
hut probably won’t be a major head- 
ache for National. 

National, howes-cr. has filed a vigor- 
ous protest svith the CAB against the 
interchange proposal. 

National soon will receive the first 
turhnfan DC-8 in a fleet expansion to 
handle the new routes. Bake: said 
National will schedule as much as the 
nnirkct can stand, and no mote. His 
philosophy is to operate sn as to get 
the best loads and not schedule fre- 
quciic) for the sake of frcquencs-. 

Most airlines, Baker s.-iid. hare been 
hiiving airplanes "like bananas" but 
National has taken a more conservative 
approach. 

Wltilc National has suffered from 
the expensM of Elcctra speed restric- 
tions, the Eiectra is now a good air- 
plane and will operate salisfactoriU in 
smaller points where there is no need 
for the high capacity of a jet. Baker 
said. National cscntuallv «dll be need- 
ing a small jet but hasn't made anr 
decisions \-et in that area. 

If National keeps its present three 
r>C-8s— basing the option of trading 
them in on the last three turbofans- 
tlrc- present jets will not be retrofitted 
to fan engines. Baker said. This would 
be too expensis-e and of in.sufficient 
value to National’s operation. 

National’s six turbofan DC-8s. svitli 
a price tag of 531,800.000, arc sched- 
ule for delis-cry next March. April, 
May, September, October and No\-cm- 
bcr. Tills month, howes-cr, the airline 
expects to receive a demonstrator air- 
craft from Douglas so earlier tiirbofan 

kinder the agTCCmcnt. the demon- 
strator will be traded hack to Douglas 
against delivery of any one of the first 
three new tiirbofans. Trade-in salue 
depends on the lengtii of time National 
uses the demonstrator, but is estimated 
at S385.000 less than the cost of the 
aircraft. This, in effect, boosts the total 
price of National’s nesv aiqilancs from 
531.800,000 to 532.185,000. 

Douglas also svill accept trade-in of 
National’s present three DC-8s at an 
aggregate value of about 512.669,000. 
If they are traded in. they svill be 



leased back to National for eight years 
at rates that would reimburse Douglas 
for the trade-in value plus an amount 
which is equis-alcnt to an interest factor 
of 6%. 

Douglas also has agreed to accept 
National's note for 55 million prior to 
dclis-cry- of the third new aircraft- Tliis 
loan is to be repaid monthly, but is to 
be reduced bv any proceeds National 
may teceise from sale of its 400,000 
sliatcs of PanAin stock, after payment 
of .1 54.500,000 hank loan secured by 
tire stock. 

National's financing situation regard- 
ing tire nesv equipment "nosv looks 
pretty good.” according to W'. F. Jolins- 
ioii, vice president and treasurer. M'itli 
about SIO million from a sale of sub- 
ordinated debentures, lire trade-in ar- 
rangements, and cash flow from depre- 
ciation. the airline svould have been 
about 55 million short in meeting the 
total cost of the equipment transaction, 
including spare engines and other parts 
at an additional v-aluc of 52,528,000. 
Tire Douglas loan svill make up this 
difference. 

National's cash position is aided by 
c-Jsh generated from depreciation, about 
51 million a month at the financial 
breakeven point. The airline can sliovv 
a profit of S4-5 million svitliout tax 
liability. Johnston said, because tax 
credits resulting from previous losses tan 
be carried forw-.ird five years. 

The carrier has paid back about 5-4 
million in bank loans since March, nosv 
has 541 million outstanding in bank 
loans. Current assets at Aug. 31 totaled 
S29Vh million against current liabilities 
of 24Vi million. Debt equits- ratio is 
about 1.2 to 1. 

Johnston said tlie picture looked 
"disinal’’ last year and svould not have 
briglitcncd a great deal svitliout the 
southern transcontinental asvard. One 
effect of operation on the nesv routes 


has been to reduce over-all unit costs by 
about 20%. In August, 1960, the cost 
per as-ailable seat mile on National’s 
routes svas 3.79 cents; last month, the 
figure svas 3.21 cents. It svill descend 
losvcr. Johnston said, and during Na- 
tional’s svintcr traffic season should 
drop to 3.10 cents. 

Both Jolinston and J. C. Brass-net. 
exccutis-e s-icc president, predict a net 
profit for tlie current fiscal year because 
of the route expansion. Figrires for 
September, Brass-ncr sas-s. will shosv a 
loss and October’s results svill be a 
smaller loss; bs- November, a small 
profit should be made and then Na- 
tional Is into its Florida traffic season 
when normalls- it should do ss-ell. 

If Northeast is off the route next 
ss-inter, "all bets arc off,” Brawner said. 
But cs-cn if Northeast is still competing, 
there is a question as to hosv effectis-e it 
can be in its present financial straits, 
he added. 

Brassmer estimated the breakeven 
load factor for the West Coast routes 
per se without allocating any costs of 
the rest of the sr-stem. at 42%. System 
breakeven load factor is about 52%, 
and jet breakev-en load factor on the 
system, not allocating the cost of sta- 
tions other than those scn-cd hv jets, is 
ahont 45%. 

National’s basic problem. Brawner 
says, is its New York-Miami route. Tlie 
Florida market is not what it w-as sev- 
eral years ago, and there has been an 
erosion of the traffic available to Na- 
tional on this route. 

Among the factors affecting the 
pleasure tras-cl in this market have been 
the loss of Havana as a service point. 
National, before suspension of service 
to Cuba, operated tsvo Nesv York- 
Miami-IIavana round trips and six local 
round trips behveen Miami and Havana. 
More \-acationcrs now are going to the 
Caribbean islands rather than to 
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Confidence counts and the airlines count on Sinciair 


45% of the aircraft oil used by major scheduled airlines in the 
United States is supplied by Sinclair. Military Jets also count on 
Sinclair to supply Sinclair Aircraft Oil to lubricate their mighty 
engines. There is no better proof of reliability. 


Sinclair 


AIRCRAFT 

OILS 


Sinclair Refining Company 


Aviation Sales, 600 Fifth Ave. * NewYork 20, N.Y. 
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Miami. Tlic Miami market w.is affected 
liv tiic bad weather there in the winter 
of 1957-58, which probably fnghtened 
off man;- potential Miami travelers and 
drorc them farther south to Jamaica. 
That island has been doing a big tourist 
business, ns hns Puerto Rico, llowcser. 
the les'cling off of Florida's tourist trade 
is temporarv, Brawnc: believes, and the 
area will nes’cr lose its attraction as a 
tourist center. 

On the other side of the coin. Florida 
is becoming a business travel center, 
with missile, electronics and other in- 
dustrial developments growing fast. 

.Mthough the Caribbean area is di- 
verting some Miami business from Na- 
tional’s East Coast markets, the area 
is a target for Miami gateway traffic fay 
N.itional and this is a strong clement 
of the airline’s West Coast promotional 
effort. 

Whereas, Florida as a travel attraction 
in itself might not appeal to the West 
Coast vacationer particularly — being 
more or less what he is used to in Cali- 
fornia— the Caribbean area does appeal 
to the Californian, according to Jack 
W'estfall, assistant to the vice president, 
traffic and sales. Tliis is a big tourist 
potential for the southern transconti- 
nental routes, and National is stressing 
the "Floribbcan" theme in its ^Vest 
Coast advertising. 

Triangular Routing 

One plan is to sell West Coast busi- 
ness on a triangular routing from Cali- 
fornia to New York and then back via 
Miami, or vice versa, to combine busi- 
ness and pleasure in a single trip. An 
ad promoting this scheme will feature 
a traveler with brief case in one hand 
and fishing rod in the other. 

hfiami also will be promoted as a 
gateway to Europe. 

In the other direction, the market 
ill Florida for selling tourist traicl to 
California is limited, but Hawaii and 
the Orient offer a promising potential. 
To this end. National’s western inter- 
line salesman, who fomierlv covered 
territory between Houston and Cali- 
fornia, now covers a territorv- lli.it be- 
gins at California and extends west- 

Westfall reports a "tremendous cx- 
|)losion of spirit” within National’s 
sales organization as a result of the 
route expansion. It wasn’t getting the 
California routes so much as the fact 
tli. 1 t National was selected to become 
a major carrier. Westfall said. Whereas 
-National had been ’’pushed around and 
outgunned” bv the bigger carriers who 
liad three salesmen to National’s one. 
National now Is in a position to go out 
and compete cffcctiicly. 

National is concentrating a great deal 
on llic national defense aspect of il.s 
new market in sales calls and other 
selling efforts. The West Coast market 


is primarily commercial, and marks the 
first time National has been in a big 
commercial market. 

Building identity in the new market 
is a major problem, according to Baker. 
Among the techniques which will be 
used to build a new image as a national 
carrier is a national advertising program. 

Tile new routes also provide poten- 
tial for comincrcial cargo business. Na- 
tional is living an all-cargo Lockheed 
1049II bct'veen Orlando-Los Angeles 
iia flouston and Tampa. Baker is par- 
ticularly unhappy about a restriction on 
National’s cargo operation between San 
Francisco and Los Angeles. 

A byproduct of the new routes is the 
.addition of new com’ention cities to 
increase National’s share of this kind 
of traffic. New York, Miami and Wash- 
ington were the airline’s big conven- 
tion centers before; now Las Vegas, 
Los Angeles and San Francisco base 
been added. The new cities ate ex- 
pected to double National’s convention 
revenues. Also, the expansion will boost 
National’s cliartcr business, wliich last 
j-eat amounted to Sli million in the 
commercial ate.i- 

The physical and operational aspects 
of extending the route pattern were 
not a major problem for National, its 
officials say, Johnston put the approxi- 
mate cost of setting up at the four ncss’ 
cities of Los Angeles, San Diego, San 
Francisco and Las \'cgas at about S200.- 
000. to be written off in a three-year 
period. National’s total personnel num- 
lietcd 3,410 at the end of May, now 
numbers 4,050. 



About S750.000 ivill be spent in 
checking out crews requited between 
now and next June for the first three 
new aircraft, according to L. W. 
Dvmond. vice president, operations. A 
similar amount will be required for tlic 
three airplanes to be dclii'ercd next fall. 
Pilot requirements may mean hiring 
additional pilots next fall, but in the 
interim National expects only to re- 
call pilots from furlough. About 30 
pilots will be recalled. Over-all average 
cost for checking out a crew is about 
S53.000. 

Transition from tlic present straiglit 
jets to tiitbofans will not present a prob- 
lem because National’s jets have the 
JT4 engine, and the JT3 tutbofans 
will provide about the same perform- 
ance including takeoff thrust. Big dif- 
ference. Dvmond said, is in fuel eeon- 

National’s ground communications 
for the nciv routes west of Houston are 
tied in to Arinc’s Los Angeles operation 
and should work out better tli.m the 
setup between hJiaini and New Yntk. 
Dispatch in Miami can talk directly to 
any flight, via telephone line to Los 
Angeles and radio to the plane. National 
has two flight control offices, one in 
Miami and one in New York (because 
of the weather and traffic density prnh- 
lems in New York), and it will not be 
necessary to setup another flight control 
office on the West Coast. 

National has both Electra and DC-8 
simulators at Miami. The base here 
handies all airframe overhaul and piston 
engine overhaul. Jet engines arc trucked 
to Dallas for overhaul by Southwest .\ir- 
motise, while the Allison engines in 
National's Electras are overhauled by 
the manufactuTcr. 

National is expanding its overhaul 
activities, iind this month, began do- 
ing QEC work on the .Mlisons. 

Dvmond says National has been very 
satisfied with the |T4 engines. cx|)cri- 
oncing only one shutdown in flight 
since the start of operation in the 
spring of 1960. TBO (time bctu'ccn 
overhaul) has just been apprm-cd at 
1,000 hr., about 200 hr. higher than 
the approved TBO on Nation.il’s DC-7 
engines. Experience with the DC-8 
generally lias been good, Dvmond said. 
Regarding tlie hydraulic ttoiihlcs which 
have been in the news lately. Dymond 
.said Nation.ll has experienced no emerg- 
ency it hasn’t been able to co]ic with- 
N.itional. he said, pioneered the pro- 
ccdiiro under which the auxiliari- In- 
draulic system can be used for positive 
control of brakes and nose wheel steer- 
ing, except in the case of absolute and 
complete liydraulic failure. National 
pilots have neicr had to use air for 
braking or dispense with noscwhccl 
steering. 

Average utilization of National's DC- 
8s for the 12 months ending June 30 
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FAA orders new Raytheon bright display 

to further improve air traffic control 


Raytheon’s Radar Bright Display System, soon to be 
operational after three years of development, will mean 
safer transport for the flying public and greater traffic- 
handling capacity with existing control facilities. 
Features include — 

SCAN CONVERTED DISPLAY 
Q Clearly visible under normal room lighting 

□ Target movements self-plotted in true position 
on map coordinates 

Q Adjustable memory, able to retain target signals 
for minutes 

Q Multiple location monitoring displays readily 
available 

Q TV-transmissible picture 

□ Instant image erase and rewrite within 2 seconds 
POSITIVE AIRCRAFT IDENTIFICATION 

□ Sharp, bright flight tracks, displayed in real time 


□ Adaptable for identification symbols that lock-on 
and move with target 

Q Unmistakable hand-off assignments 
RELIABLE PERFORMANCE 
G Transistorized circuitry 
G Light, compact, sturdy construction 

□ Low heat generation 

□ Simplified servicing 

The Federal Aviation Agency has ordered 51 RBDE-5 
equipments for control centers from Hawaii to the East 
Coast. Their advantages are available for radar, sonar, 
computer output and other display applications, to 
meet either Military specifications or the most exacting 
commercial requirements. For full technical details on 
Raytheon Scan Conversion Bright Display Systems, 
write; Raytheon Company, Dept. 72, Lexington 7S, 
Maesackusetts, Attention: M. B. Curran 


RAYTHEON COMPANY 


O U I P M I 


T DIVISION 


'RAYTHEON' 



was 7 hr. Tlie average now is running 
about 11 hr. 

National’s maintenance goal is a 
maxiimnn of five days each year out of 
serx'ice for its DC-8s and Electras by 
1961. according to /. M. Wolgast. chief 
of maintenance and engineering. Tlie 
DC-8 is now running about seven days, 
the Electra 14. 

DC-8 Maintenance 

The DC-8. Wol^t sa\’s, was the first 
plane to enter service with a complete 
niaintenance program set up bv an Ait 
Transport Assn, committee and ap- 
proved by FAA. 

This meant more similarity of pro- 
grams among the airlines than e\'cr be- 
fore. Basic concept is seven blocks of 
7.500-hr. increments. 

Since the routine work is only 40% 
of the total man hours, with service 
bulletins and other special work mak- 
ing lip the rest, airlines vary tlicir format 
as to how much of the extra work is 
done in a block. 

National’s appto.ich. in trving to hold 
the block working davs to five, is non' 


to take all components out of tlie blocks 
and break them down info work to do 
each night. When the service bulletin 
programing is completed, however— 
some time next year-National expects 
to return the components to the block 
and still maintain the fi\e days. It is 
desirable to have tlie components back 
in the block because, with the small 
breakdowns, aircraft are not available 
often enough, Wolgast said. 

From a maintenance standpoint, the 
DC-8’s problems included complex 
electrical ssstem troubles which Wol- 
gast said were difficult to understand 
and fix. Hydraulic troubles were not a 
major problem from the maintenance 
side. As of today, difficulties in the 
various DC-8 systems, Wolgast said, 
are rated as ascrage for a transport air- 
craft. 

Ill addition to the three DC-8s and 
14 Electras. National’s present fleet 
consists of four DC-7s. five DC-7Bs 
four DC-6s, eight DC-6Bs, six Con- 
vait 440s, and four Lockheed 1049H 
Super Constellations, of which two are 
in all-cargo configuration. 


New Rule Is Planned 
For Gyroplane Ratings 

Washington — Federal Aiiation 
Agency will require pilots interested in 
earning new ’'gyroplane” ratings to 
demonstrate a scries of flight manemers 
—some common to hclicopten, others 
to fixed-wing aircraft— if thev do not 
already hold the Agency’s old "auto- 
gvro" rating. 

Recent certification of the Umbaiigh 
U-IS gyropUmc apparently led F,A.\ to 
propose a rale that would subdiiide its 
rotorcrjft pilot rating into helicopter 
and g.Toplane classes (AW Oct. 9. p. 
if.) "\Vhcn this rule is adopted. FA.A 
plans to allow pilots wiio earned one nf 
tlie old autogyro ratings issued by the 
Agency in the 1940s to apply for a 
"Rotorcraft-Cymplane" license. No 
fliglit test would be required became, 
FA.A says, the two aircraft typos are very 

But pilots holding fixed-wing or licli- 
copter licenses would have to demon- 
strate proficiency in these maneuvers in 
order to earn a gyroplane rating: high 
rate of descent letdowns, jump takeoffs 
followed by transition to fonvard fliglit, 
full flare landings, spiral descents, turns 
around fixed points on the ground and 
minimum-speed flight at about 27 
mph. 

Private and commercial gyroplane 
licenses will require 40 and 200 flight 
hours respecfiiely. as do present fixed- 
wing licenses. However, FAA docs not 
intend to specif)' a minimitm number 
of instruction hours before an applicant 
can take the gyroplane flight test. A 
recommendation from anv FAA-ap- 
proved instructor will suffice. 

On the theor)' that the gyroplane’s 
in-flight characteristics resemble those 
of a fixed-wing aircraft more closclv 
than tliose of a helicopter, FAA plans 
to require helicopter-rated pilots to pass 
the gyroplane flight test before qualify- 
ing in the new aircraft. 

Autogyro or proplane pilots also 
must pass a flight cheek in order to 
qualify on helicopters. 

Three Are Promoted 
To New Posts at FAA 

Washington - Federal As-iation 
Agency has named Robert H. Willev 
as assistant administrator for personnel 
and training: John R, Provan as direc- 
tor, office of management services; and 
Clarke H. Harper as director of the of- 
fice of budget. 

Willey replaces Fordyce W. Luikart. 
who will become deputv director for 
administration in the Agcnci’s Interna- 
tional Aviation Service. Proi'an replaces 
Harper, who had sened the post on an 
interim basis since July. 
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IN THE SKY 


Riddle Airlines Inc. are flying Argosies up to 13 hours daily on the U.S.A.F. Logair routes. Logair is one 
of the world's largest scheduled cargo operations — an aerial pipeline for the quick supply of urgent 
military equipment. From coast to coast these new Armstrong Whitworth aircraft speed outsize military 
loads in their capacious 47 ft. long holds, over a network of routes covering the U.S.A. Daily schedules 
bridge more than 12,000 miles. 

Soon, B.E.A. will be doing the same on their all-freight routes. Argosies will open up new high-speed 
supply lines for outsize cargoes between the U.K. and Europe. 

An Argosy fleet means high speed delivery, reduced warehousing, less packaging, less handling time, 
less shipping cost and — above all — unusually large freight dimensions. 


HAWKER SIDDELEY AVIATION 


32, Duke Street, St. James's, London, S.W.1. 


Three Airlines Protest 
American-Eastern Pact 

Washington— Three trunklines have 
protested an American Airlines-Eastem 
Air Lines aircraft lease agreeinent that 
would permit single-plane jet scr\'icc be- 
tween San Francisco and Miami via 
Chicago after Nov. I, 

Tlie agreement would allow an 
American jet to fiy its San Ftancisco- 
Chiciigo route, tlien continue on East- 
ern's route to Miami during winter 
iiiontiis. During summer months, an 
Eastern jet would offer tlie same ser\ ice. 

Delta Air Lines and National Air- 
lines. both protesting the lease, received 
M'est Coast-Southeast route awards in 
the Soullicm Transcontinental Service 
Case (AW hfar. 20. p. 36). Both air- 
lines contend the lease is an airaaft 
"interchange" designed to thwart the 
Civil Aeronautics Board’s aims in the 
Soiithcm Transcontinental Case. United 
Air Lines is also protesting the agree- 

Trans World Airlines lias asked the 
Board to lift its restriction requiring a 
cliange-of-plane at St. Louis on its West 
Coast-Southeastera routes if it con- 
siders the American-Eastern aircraft 


British Board Plans 
Stringent Licensing 

London— British Air Transport Li- 
censing Board last week served notice 
on United Kingdom airlines that it 
would take a harder look at airline fi- 
nances tjefore granting route certificates. 

Tlie board told Minister of Asiation 


G 14 1 Subcontracting 

Washington— Ait Force last week ap- 
ptoved three major subcontractors to 
build the tan assembly and the main and 
nose landing gears of the C-ldl birbo- 
fan cargo transport being devciojred hv 
tlic Lockhced-Geotgia Co. at Marietta. 
C«. (AW Oct. 9, p. 50). 

Coovaii Division of General Oynam- 

aacmhly under a ^e.'s-mrlUnn conlract- 

Bcudii; Products DisSsion at South 
Bend. Ind. will build the maiir landing 
gear under a S600.000 contract, and 
the nose landing gear will be made br 
Cleveland Pneumatic Industries. Inc. un- 
dcr a contract for $565,000. 

All three contracts cover detailed cn- 
qiuccring, tooling, plaimiug, production, 
spates and testing of components for the 

There were 12 bidders for tail assem- 
gear and five for the nose landing gear. 


Peter Thorncycroft that it is in the 
process of evamining the financial stand- 
ing of all operators but tills will take 
sotne time. "Meanwhile, the grant of 
licenses for services to be operated in 
the near future must, in most cases, 
rest upon a more perfunctory examina- 
tion of financial resources than we shall 
make later on.” the board said. 

In addition, the board expressed its 
concern with airline insurance, noting 
. . we feel we should record tliat the 
licensing system we are under duty to 
administer cannot, of itself, guarantee 
that passengers in British aircraft or in- 
nocent victims on tlie surface will be 
compensated to the full legal liability of 
the operator in all ciraimstanccs. 

"Facing the board is the fact that 
insurers will not accept a liability whicii 
is unlimited and will not in all circum- 
stances accept even a limited liability. 

. . . We can do no more than try to 
ensure that operators’ standard of cov- 
erage both as regards amount and tenns 
and conditions, is not out of line with 
the best practice in the industry,” 

Government Is Blamed 
For Airline Problems 

Washington- Unwilliiigiicss or in.abil- 
ity of the federal government to assume 
responsihilitv for national transportation 
policies has been blamed for llS. air- 
line problems by Brookings Institution 
transpurtation exiicrt AA'ilfrcd Owen. 

In a booklet prepared fora symposium 
on air transportation to be held in Hart- 
ford, Conn. Nov. 1-3, Owen said the 
need for air carrier nicigeis according 
to a federal plan is "becoming more 
apparent as the jet age continues tn 
alter circumstances and solutions.” 

Owen cited these as other problems: 
A divergence of attitude between Civil 
Aeronautics Board and the State De- 

E irtmciit os-er bilateral agreements; the 
ct that 90 out of 100 Americans have 
never flown; and the fact that the fed- 
eral government pays $10 in subsidy for 
every local service passcngcr. 

Newark Jet Traffic 
Further Expanded 

New York— fet service at Newark Air- 
port will be further expanded Oct. 29 
as American Airlines, which had pre- 
viously balked at restrictions (AW Oct. 
16. p. 43). schedules a daily service to 
Chicago and on to Los Angeles. East- 
ern also plans jet service at the airport 
beginning in January. 

American is understood to have made 
a last-minute decision to fall in line 
witli tlie competition and put jets into 
Newark. It will use Boeing 707-1 20B 
and 720B equipment. 

Eastern plans to operate two daily 


DC-8 nonstops, one to West Palm 
Beach and one to Miami. 

Scheduling of jets at Newark was 
deeply immersed in politics in view of 
local controversy over jet noise. Flights 
are restricted to daylight hours and are 
expected to meet the Port of New York 
Authority's takeoff noise criteria. Uni- 
ted already operates Slid Caravellcs 
from Newark, and TVVA has announced 
plans to operate 707-120s beginning 
Oct. 29. 

Halaby Cites Danger 
In Loss of Airports 

Chicago— Federal Aviation Agency 
Administrator N. E. Halaby last vveek 
warned that as urban residents flood 
U. S. suburbs, the economics of real 
estate are shutting down more and more 
general aviation airports and creating a 
prohlein of "ominous prci])iirtioii5." 

Halaby told the Ninth Annual Air 
Safety Fonim of tlie Air Line Pilots 
Assn, that many general aviation air- 
ports are endangered by tlmse who 
would "make an immediate and certain 
profit ratlier tlian make a limg-teini, 
and possibly controversial, investment 
in tlic future.'' 

Every time a general aviation airport 
is turned into a shopping center and 
piirking lot. Ilakihy said, the traffic pat- 
terns of major tcmiinals move eloser to 
tlie saturation jmiiit. Prime example of 
flii.s trend is Mitclicl Field in Lung 
Island, N. Y., a deactivated Air Force 
base that FAA would turn over to busi- 
ness and commercial aviation groups, 
lie said. But ncigliboriiig residents, suj)- 
portod by a strong congressional dele- 
gation, have successfully opposed this 
move thus far. 

In another nurning, Halaby said that 
U-S. airlines would be held responsible 
for "letting drunks" board their trans- 
ports. Loading and ramp personnel, 
the administrator maintained, sliould 
bar anyone under the influence of alco- 
hol "or otherwise affected.” 


Braniff Orders BAG Jets 

Wasliingtnn-Bianiff Airways has or- 
dered six British Aircraft Corp. Ill jet 
trans|>otts to be delivered beginning 
October. 1964, and has an option to buy 
six more scheduled for dclircrv bcginiiiiig 
the summer of 1965. 

Braniff said it adopted Hie B.AC 111 
after “more than a year" of comparing 
it with other short-range jet aircraft. Cost 
of the 12 aircraft, including s|>aic jxicls. 
will be $35 mfllion. 

Among other aircraft eonsidcicd were 
the Slid Caravellc. the Boeing 727. and 
other types proposed by Boeing and 
other U'.S. manufacturers. 
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Only one thing better than owning a I Gulf stream: 


owning two of them! 


... so says one corporation 
after considering cost, safety, 
reliability, and comfort 


of its unique flight'and*ground 
flenbility. we find the Gulfetream to be twice as useful aa 
our other equipment. 

“For example, we can uaefi^dsaa short as 3,500 feet We’re 
seldom delayed by bad weather or traffic. We can fly above 
them in comfort because the Gul&tream is pressurized to 
30,000 feet. What’s more, Gul&tream's high block-to-block 
speed and cruising speed (350 mph) get us there faster. 

“With flight flexibility like this, two Gulfstreams could 
fly the miles we are currently flying in 285 less hours. 
Their annual operating cost would be $165, (XX) as com- 
pared with our current expense of $215,000 for one Gulf- 
stream and a piston-engine aircraft. A savings of $50,000! 

“Briefly, we recommend the purchase of our second 
Gulfstream for these 6 reasons: 

1. It is the safest aircraft available. 

2. Its engines have the highest reliability factor of aU 
engines in use. 

3. It provides the maximum in pressurization and comfort. 

4. It provides maximum flight flexibility and maximum 
operating economy. 

5. Its depreciation can be figured over a 10-year period, 
and it has a growth potential which will extend its life 
to provide 25 years of useful service. 

6. Its resale value will remain among rite highest in the 
business fleet.’’ 

Did management approve this Chief Pilot’s recommen- 
dation? Wouldn’t you? The management of many other 
companies have approved the purchase of a second, a 
third, and even a fourth Gul&tream. 

The reason? No other aircraft can compare to it! It’s 
the most do-everything business airplane there is! ’That’s 


GRUMMAN 


These are the facts. You be the jury. Would you approve 
this Chief Pilot’s recommendation to purchase a second' 
Gul&tream? 

“'Hie Gulfstream we now own is flying 168% of its 
40-hours-per-month quota. It has averaged 67.6 hours a 
month— 212, (MX) air miles— during one year’s service. 


AIRLINE OBSERVER 

► International carriers are concerned over the lack of airspace on North 
Atlantic routes. With as many as 65 turbojet flights operating over 29.000- 
ft- altitudes, tniflic is being squeezed into a narrow corridor, creating critical 
air traffic control problems. .Available airspace has already reached the 
saturation point during certain peak periods- 

► Aitlinc optimism over the realism at a 1970 target date for dclis'cry of a 
supersonic transport is fading. Most carriers feel that the date would be 
practical only if research and development funds were iininediatcly available, 
hacked bv a fnllv coordinated industry-government program. Most industry 
technicians now feel that the supersonic trans])ort will apiicar in the western 
world well beyond 1970. 

► Civil Aeronautics Board plans to strengthen its reporting regulations gov- 
erning su|)plcmental airline operations. A proposed change would require 
the carriers to retain statistical reports and ticket records at their principal 
offices for a period of three vears. Tlic Board noted that it has had diffi- 
culty in^eting these records because several of tlio carriers kept them in 
ticket offices throughout tlic United States. 

► Alitalia, the national airline of Italy, recorded a 58% gain in North Atlantic 
traffic during the first nine months of this year, over the same period last 
year. For September the airline had a 56% load factor, with a traffic 
increase of 53% over September of 1960. 

► Convair engineers have designed modifications for the C\'-990 aimed at 
meeting a maximum speed guaranteed to purchasers of at least one knot 
faster tn;m the Boeing 720B. Flight tests show the aircraft actually is 19 kt. 
slower. Fix will include a new wing leading edge, which tests show may 
add H kt. to the top speed, and the addition of fairings on either side 
of tlic engine nacelles. Fairing modification will require a redesign of thrust 
reversers which w ill mo\e aft before closing. 

► Sen. A. S. Mike Montoncy (D.-Okla.) chainiian of the Senate .Aviation 
Subcommittee, has warned ait cargo executives that the airfreight industry 
must move ahead quickly with automation of cargo loading operations 
“before someone like Jimmy Hoffa" moves in. At a recent Oklahoma City 
meeting. Sen. Monroney cited the jitoblems the shipping industry is having 
with Hoffa’s Teamsters Union as a danger also facing airfreight catricts. 

► Look for Air Line Pilots Assn, to sever all tics with Pilots Einplosincnt 
Agency a Teterboto. N. J., job placement firm whose aid was enlisted by 
union President Qarcnce N. Saven in an effort to find work for furloughed 
airline copilots. ALFA officials now fed that the employment agency liclped 
break ALFA strikes by supplying several airlines with non-union pilots. 

► International Ait Transport Assn, will conduct a cargo symposium early 
in 1962, coveting both economic and operational aspects of cargo service. 

► Aeroflot has turned to cheesecake in its advertising campaign designed to 
lure mote passengers from railroads. Posters promoting air travel to and 
from Black Sea resorts have been appearing tight beside railtoad ticket 
counters. Soviet press has been mote critical of the use of laughing bathing 
beauties tlian as to where the posters ate placed. 

► Bonanza Air Lines credits promotional fares, such as its “Bonanza land" 
tours, for a third quarter gain of 2-4% m revenue passenger miles over the 
same period last year. The airline’s over-all passenger revenues also increased 
by mote than 20% over the third quarter of last year, indicating the impact 
of newly-generated traffic, 

► United Ait Lines has painted shuffleboard patterns on aisle floors through- 
out its jet maintenance base at San Francisco. Gaines ate played by 
employes during luncli liouts and coffee breaks. 


SHORTLINES 


► AirTtans[Kirt Assn, has created an Of- 
fice of International Services to coordi- 
nate its international programs. Office 
will begin operations on Nos'. 1 with 
Nonnan Philion ns director. 

► .American Airlines has installed a test 
bench to monitor the oicrhanl of Con- 
vait 990 autoi>ilots at its Tulsa mainte- 
nance base. Beneli simulates the 990's 
altitudes, speeds, course, pitch, roll and 


► Bonanza Air Lines has an option to 
buy a tenth l'-27 turboprop transport 
from Faiteliild Stratos Corp. 

► Braniff Airways will begin nonstop 
cargo service with DC-6A air freighters 
eastbound between Tulsa and Nosv York 
Citv on Oct. 30. Mights will leave 
Tulsa 12:05 p.in. Monday through Fti- 
dav. Return flights will be nonstop to 
Dallas. 

► Central Airlines, only local service 
carrier that did not adopt class service 
rates for determining subsidy payment 
(AW Mar. 20, p. 37). has asked Civil 
Aeronautics Board to put it on the class 
rate as of last Oct. 1. 


► Civil Aeronautics Board has dismissed 
complaints against Miing Tiger Line’s 
new e.irgo tariff (,AW Oct. 2, p. 45) by 
freight forwarders and competing ait- 


► Continental Ait Lines is flying sales- 
men’s sample eases and other liand-car- 
ri'.-d business equi|}ment at freight in- 
stead of liighcr excess liaggagc rates. 
Salesmen arc to advise the ticket coun- 
ter wliicli eases should go as freight and 
winch should go as baggage. 

► International Ait Transport Assn, will 
establish a regional office in South 
America, probably at Rio de Janeiro, be- 
fore the end of the year. 

► Piedmont Airlines has adopted the ex- 
perimental youth fare plan, with the 
same provisions as those of the trunk- 

► Trans Caribbean Airways’ attempt to 
acquire Resort Airlines’ certificate lias 
been turned down bv CAB. Transfer of 
tlic certificate would have allowed Trans 
Caribbean to expand its Caribbean op- 
crations- 

► Ttans World Airlines has CAB per- 
mission to suspend its service to Al- 
giers and Tunis after a sharp decrease 
in traffic this year. TWA blames po- 
litical unrest fot tlic decline. 
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TOP 

WESTERN 

AIRLINES 

MIGHTY 

JETA6EFIEET 


NEW 720B FAN/JETS 

Fastest jets you can fly along the 
Pacific Coast and to Mexico City, too. 

707 JETS 

Fastest between Los Angeles, Salt Lake 
City, and Minneapolis. Fastest between 
San Francisco, Denver, Minneapolis. 

JET/PROP ELECTRA U’S 

Fast and comfortable way to Phoenix, 
San Diego, Long Beach, Las Vegas, and 
Oakland from major Western Cities. 





PHOTO-DIELECTRIC 
TAPE CAMERA SYSTEM 


. . . a major advance in 
space image-sensing 


The development of pholo-dieleciric tape permits 
the design of a totally new image-sensing system for 
utilization in satellites and space vehicles. A proto- 
type camera for use with this tape has already been 
operated and tested- This system, one of the first 
developed primarily for use in space, offers a num- 
ber of advantages over existing photographic and 
television techniques. 




Ofterating on the principle ofstoring an optical image 
by converting it to an electronic charge pattern, the 
photo-dielectric system has inherently high resolu- 
tion since the picture charge pattern is read out 
directly as a video signal by an electron beam. 
Moreover, it offers real promise of providing re- 
sponse in various pans of the radiation spectrum in 
addition to the visible including infrared and ultra- 
violet with sensitivity better than standard photo- 
graphic techniques. 

Readout is accomplished by use of a finely focused 
electron beam which scans the charge pattern. It is 
then converted directly to a video signal for trans- 
mission to the ground. Readout can be accomplished 
at different speeds to compensate for various power 
and band-width requirements dictated by the nature 
of the space mission. 

The flexibility of the system permits readout of the 
same image numerous times, if desired, by ground 
control. In the laboratory, the same image has been 
read out up to 100 times without serious degrada- 
tion of quality. Yet, the image is erased completely, 
with no trace of "slicking,” as the tape is flooded 
with electrons prior to exposure. Transistorization 
of the package results In minimum weight and low 

Since a high vacuum is essential to the operation of 
a photo-dielectric tape camera system, it is "at 
home” in the harsh environment of space- Also, 
dielectric tape is virtually unaffected by radiation 
thereby eliminating this hazard to ordinary photo- 
graphic film. It is also reusable and serves as its own 
storage medium for remote picture-taking sequences. 
To find out how RCA's new photo-dielectric tape 
camera developirrenls can fill your requirements for 
space image-sensing systems, write to the Manager. 
Marketing, Astro-Electronics Division, Defense 
Electronic Products, Radio Corporation of America, 
Princeton, New Jersey. 

And for a challenging, rewarding career in electro- 
optical systems development, apply to the Employ- 
ment Manager, RCA Space Center, Princeton, 
New Jersey. All qualified candidates are considered 
regardless of race, creed, color or national origin. 
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Defense Reveals Electronie Survey Result 


Washington— Trends in electronic 
technolog}' and problem areas in need 
of research effort arc revealed by results 
of a recent Defense Department survey 
nf 49 prominent engineers and scien- 
tists, many of tliem also top industry 

J. M. Bridges, chief of the Office of 
Electronics. Director of Defense Rt- 
sciircli and Engineering, wrote to the 
49 top scientists and engineers request- 
ing tlicir vicsss on what thes' con- 
sidered tn be: 

■ Most im]X)rtant electronics research 
areas in terms nf militars'. economic 
and'or social progress. 

• Research areas must likely to pro- 
duce signific.int clumgcs in the nation's 
militari' posture. 

• Most s%nificant rcscarcli work being 
conducted by the respondent’s own 

Comments of those surveyed, quoted 
witliout identifie.ition of the respond- 
ent. arc contained in a recently issued 
report entitled "Important Areas of 
Electronic Research." Proprietars and 
classified infonnation base been omit- 
ted, Here are :i few rcpreseiit.itise 
'•iess's on subjects of defcnsc/space 
technology interest: 

■ Infallibilitv; "W'e must attain a 
degree of idfidlihilits in our warning 
and Countermeasure’S ss’steins far be- 
yond present attainments ... to avoid 
. . . [cnems spoofing of] our w-.iming 
systems, sve must continually seek and 
implement means of recognizing the 
'fine structure’ of radar returns and 
otiicr target indications wliicli pemiit us 
tn distingiiisli decoys frnni ss’arhcads. 
Tliis requires ,i degree of sophistitatioii, 
a nesv deptli nf knowledge of wliat a 
target indication is. in finest detail. 
Multiple sensor obsersations is one ap- 
praicli, extreme resolution is another, 
and both require cernclation tech- 
niques’' (.W .Sept. 2i. p. 2TIV 

• Radiation environment: "There is 
one osertiding need whicli is the ci>ni- 
inein denoinimifor to all; that of Coii- 
timially enipiiasizing tliose portions of 
mir research program svliich will lead 
to tlie functioning of militars electron- 
ics in an cncmy-prodtice-tl nuclear 
environment" I.WV Aug. 8. 1960. p. 
5S1. 

• 0]Jtical masers: ’’Tlic ability of tlie 
optical maser (laser) to tran.sform btoad- 
band energy into tlic eiietgs of a single 
optic.al line makes it possible to concen- 
trate titc emergent coherent light to a 
fine focus and to achiac effective com- 
munication. point-to-point power trans- 


mission. or. by concentration of an ade- 
quate amount of energy, even the de- 
struction of enemy missiles at relativciv 
long range” (AW Julv 18, 1960, p- 96; 
Oct. 24, 1960, p. 75; Dec. 5. 1960, p. 
92; Dec. 26, 1960, p. 73; Feb. 6, p. 
34; Feb. 27. p. 61; July 24. p. 71). 

• Secure communications; ’’The role of 
reliable, invulnerable and secure com- 
immicatioiis for command control in 
mans- nf our defense svstems cannot be 
os er-empliasized. It is probalrly one of 
tlie sveakest links in a defense system 
dedicated to reply retaliation. Tlic 
decision to employ uea|)i)iis or to cease 
fire . . . from a centra! command . . . 
to firing sites and battle zones siniuld 
lie both reliable and secure. Unfortn- 
iiatcly, no such sjstem exists today. Re- 
cently, developments in earth current 

. . . and if con)rtcd with more conven- 
tional iiKsiiis . . . [could meet) iiiih- 
tan needs . . . There is tlie distinct 
possibility that shorc-to-ship and slii))- 
to-sliip undcm'ater communications 
nia> lx‘ advanced by an order of magni- 
tude utilizing this technicjuc. Also, the 
possibility exists of locating ships and 
submarines which are coni])letely silent 
and |)rotected agiiiiist sonar deteetirin" 
(AW lime 26. p. -3; Sept. 23, p. 296). 

• -Sclf-iciimiiig systems: "D:it;i handling 
is the fcer to iiiiproied iiiililan’ ]il;ins 

lie boxed in by the attainable coni- 
plexits and speed of existing apparatus. 
Not can sve take the rclialrility risks . . . 
fsvhen eomplexits’ is increased b\-l tlie 
next factor of 10 to 100 .. . The pres- 
ent effort tn desisc m.-ichines that learn 
(or at least significantly reduce the 
entropy of raw data and detect un- 
.specified or unsuspected patterns in the 
data) Is ss-cll worth expanding" (AW' 
Julv 4. 1960. p. 72; Sept. 26, 1960, 
p. S3; Apr. 24. p. 69; .^iig. 2S. p. 98). 

• Bionics: "The study of neural proc- 
esses of Using otganisins could lead to 
breakthroughs in the com|)Utcr and in- 
fonnation handling field" (AW' Oct. 3. 
I960, p. 67; Fch. 20, p. 52). 

• Infonnation storage rctricsal; . . , 
crucial rtsearcli are.i is that of infomia- 
tion rctricsal and proceS'ing-flie edit- 
ing, cl:issificatioii. correlation and ab- 
stracting of data of all kinds, nosv 
arc, or soon svill Ijc, faced svitli the 
means of acquiring, transmitting, stor- 
ing mid processing huge quantities of 
infonnation that sve do not nosv knoss' 
hosv to use cffectis’cl). Examples are 
librars' cataloging, patent searching, in- 
tclligcncc document files and cloud- 


cover pictures transmitted by the Tiros 
satellites’’ (AW' Sept. 25, p. 296). 

• Superpower microwave generators; 
"Development of sources svith S'ciy 
higli |)iisvcr gcncratiun capabilities in 
the mierowase (and es’cntually tlie 
millimeter wave) range .should open up 
new possibilities for s'arious applica- 
tions” -Another respondent cautioned 
that "electron tiilx: research must not 
be forgotten in tlic rush to solid-state 
components. Tlic noi.se in electron 
tubes liaving crossed electric and mag- 
netic fields is still not understood fully, 
and orders of iiiagiiitiide iniprosement 
in sigiial-tn-nnjsc ratio mav be pos- 
sible.” 

• Antennas: . . any future long-range 

radar ssstciii ncccssarih- «ill be of the 
|)liased-array type . . . The techniques 
arc ssitli us today (but] further research 
Is neexicd in optiiiiiiiii designs and in 
the economical aspects of building such 
si’steiiis.” Another rcs]jondcnt said: "A 
solution of the |)roblenis of pliase con- 
trol and staliilih- for the operation nf 
large arrays ... is important" (AW' 
Aiig. 21. p. 54; Sept. 25. p. 296). 

• Materials tcclinology; ",A verv large 
part of what wc arc tn’iiig to' do in 
electronics (and) all of the related 
sciences is materials liiiiifcd . . . Better 
comprehension of materials at the 
striietiire-of-nialter Iciel has alrcadvpro- 
diicwl today's seiiiicondiictor tcxrhhotogi' 
and atomic energy and cm produce 
equally exciting additional break- 
throughs." Another respondent said: 
". . . stress on research on materials . . . 
ha.s only recently been stressed and ein- 
pliiisizcd in its own right in the over-all 
Defense Deparhiiciit and national ma- 
tcrial.s program. This cmpliasis cer- 
tai:ily warrants continuing attention.” 

• Inertial systems: Studies "designed to 
explore the possibility tliat tlic proper- 
ties (magnetic or electric moments] of 
atoms and molecules can be used to 
make vciy accurate gyroscopes and ac- 
celerometers. " Tlie- rtS|)oiulent esti- 
mated it Mxiuld be fil e vcais before such 
techniques might be arailablc for ap- 
plication (AW Oct. 2. p. 23). 

• Solid-state: "I amsidcr that tlic mast 
significant work wc arc doing is that 
related to understanding iiiipcrfoctions, 
generally the ones wc don’t svant, in 
silictm. Most of tlic liigli co.st of semi- 
conductor devices and 111am of their 
limitatioiis . . , arise from the fact that 
there arc entities in the .situation whicli 
one does not draw in an idealized dua- 
gtam of the atomic con.stitution of the 
dc\-ice.” .Another respondent said: "Ex- 
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PACK 


Shrinking the size of modem electronic gear to simplify 
the nation’s work in space explorations gets top priority 
at Sylvania Electronic Systems. 

Recently, our scientists developed a microminiature 
module consisting of a series of circuit wafers, hermeti* 
cally sealed. Each wafer contains many parts, and com* 
pieted modules incorporate approximately 60 electronic 
components in only 93/lOOOths of a cubic inch! Now 
we are rapidly approaching the day when more than 
one million individual components can be packed into 
one cubic foot! 

How would such equipment perform in outer space? 
Laboratory tests show that circuitry employing 
Sylvania’s microminiaturization techniques can survive 
and perform unattended for over 36,000 hours! What’s 
more, these modules permit circuit stage interconnec- 
tions wiiMoiii the use o] wires! 

Making advances that promote the nation’s position in 
the race for space is just one of many areas of talent 
concentration among the scientists and engineers of the 
Genera! Telephone & Electronics corporate family. The 
vast communications and electronics capabilities of 
GT&E, directed through Sylvania Electronic Systems, 
can research, design, produce, install and service com- 
plete electronic systems. These systems cover the entire 
range from detection and tracking, electronic warfare, 
intelligence and reconnaissance through communica- 
tions, data processing and display. 

1 hat is why wc say-the many worlds of defense elec- 
tronics meet at Sylvania Electronic Systems, a Division 
of Sylvania Electric Products Inc., 40 Sylvan Road, 
Waltham 54, Mass. 


mmuMPHom 
^[umoms 

Total Communications from a single source through 

SYLVMtt ELECTRONIC SY'STEMS 

Including: Automatic Electric • Electronic Secretary 
Industries • General Telephone S. Electronics International 
General Telephone A. Electronics Laboratories ■ Leich 
Qectric • Lenkurt Electric • Sylvania Electric Products 


ONE MIUION COMPONENTS 
IN ONE CUBIC FOOT! 
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ON THE BEAM to improve the quality of infrared strip maps produced from 
taped video data, Bendix has developed an Ultrasonic Light Modulator under 
contract to the Air Force Rome Air Development Center. Using this device, 
reconnaissance information may be processed to preserve greater detail and 
facilitate more rapid interpretation. This device is an example of advanced 
optical and display techniques under development by Bendix engineers. 
Senior scientists and engineers are invited to join our advanced team. Write 
Personnel Director, Ann Arbor, Michigan. An equal opportunity employer. 


Bendix Systems Division 




ploitjfion of recent disco\eries in 
physics (such as the MosshiUicr effect] 
could rcvoUitionize many of our present 
concepts [for] guidance, tinie-kccping 
and amplification." Still another respon- 
dent points to the need for nerv tech- 
niijues for attaching electrodes to semi- 
conductor devices in a reproducible 
tnannet. The need will grow "as the 
complexit)- of solid circuits grows." he 
sars. .\nd still another said: "I am 
almost sure that transistors can be con- 
structed so that it will be impossible 
to determine their life expcctanc;' in 
less than a century [of testing]. This 
requires glazing the surface and careful 
elimination of mobile ions which can 
move about through the transistor, 
changing its electrode properties.” 

• Nficto-elcctronics: "The attainment of 
techniques whereby enormously com- 
plex systems may be built in small sizes 
would revolutionize many military and 
non-iniUtary operations. Although a 
number of the techniques now being 
worked on are promising, there should 
be room for others; for example, atomic 
or molecular rcsommccs \arying from 
point to point in small cells. Clearly 
one of the most difficult and important 
|)robkins is that of interconnection if it 
is to be done with flexibility with re- 
spect to sarrous applications, not onh 
lice.msc of the small size, but because 
of the tanicndous numbers involved. 
I'inally, a whole ncs\ a|)proach to 
[a|uipnicnt] synthesis m this field will 
Ik needed.” Conflicting views were ex- 
pressed on the concept of molecular 
electronics, and when it might first find 
application. One respondent predictexl 
that molcctronic blocks would be in 



mass proehiction at low cost within fis’C 
years. Another estimated that there 
would Ik no large scale applications for 
at le-.ist fir e wars and ptobabh- more 
nearlv 10 veari (AW I’eb. 8. I960, p. 79; 
Mar.' 7. 1960, p. 237; Mar. 21. 1960, 
p. 67; Apr. 11. 1960, p. 9-t; Mav 9. 
i960, p- 107; Julv -1. 1960; p. 82; Sept. 
5. 1960, p. 90; bet. 10. 1960, p. 75; 
Oct, 17. 1960, p. 34; Oct. 24. I960, 
p. 93; Jan. 23, p. 97; Kcb. 27. p. 69; 
Mar. 27. p. 64; Apr. 3, p. 77). 

• Atmosphere and propagation; “Low 
power \'MI' propagation over hundreds 
to thousands of miles by means of pre- 
dictable elcsated ducts in large areas of 
the oceans has been established Ex- 
ploration of these duets is the prelude 
to meteorological knowledge from a 
new and perhaps bountiful source and 
to exploitation for communication cer- 
tainly. for radar probably." Scseral re- 
spondents also called for exploitation of 
ttie whistler mode of propagation of 
\ery low frequencies through the iono- 
sphere. Another said: now hare 

without our capability the means for 
modifying [at least tcmpoiarily] the 
physical characteristics of the upper at- 
niosplicte in ways which arc useful . . . 
for both military and civilian applie.i- 
tions- Still another said that iono- 
spheric propagation research at medium, 
high and ultra high frequencies is "es- 
sential to boost-kill anti-missile systems 
as well as to communication sritellites. 

•\ cops of the full 95-page surscy re- 
|)ort. ''Im|)ortant Areas of Electronic 
Rescaich." identified PB-171-S81, e.in 
be obtained for 52.23 from the Office 
of Technical Serr iccs. Commerce De- 
partment, Washington 25, D. C. 



TELEMETRY BY 
TELE-DYNAMICS 


Voltage Controlled 
Oscillator 



Positive, reliable oscillator performance is 
essential to your aerospace telemetry needs. 
AndTele-DynantIc'snewesI — the Type I270A 
Voltage-Controlled Oscillator is representa- 
tive of Tele-Dynamic's creative effort in the 
complete telemetry field. 

Characterized by excellent overall specifica- 
tions, this new oscillator is high in electrical 
performance and environmental character- 
istics. Input 0 to 5 volts or ± 2.S volts, 
linearity d; 0.25% best straight line ... a 
power requirement of 28 volts at 9 milliamps 
maximum, Distortion is 1% and amplitude 
modulation 10%. 

Environmental characteristics include ther- 
mal stability of ± 1.5% design bandwidth 
from -20°C to -bSS'C, unlimited altitude, 
30G random vibration and lOOS acceleration 
and shock. The 1270A weighs less than two 
ounces and hesa volume of two cubic inches. 

For detailed technical bulletins, call the 
American Bosch Arma marketing offices in 
Washington, Dayton or los Angeles. Or 
write or call Tele-Dynamics Oivisron, Amer- 
ican Bosch Arma Corporation, 5000 Park- 
Side Avenue, Philadelphia 31, Pa. Tele- 
phone TRinity 8-3000, 


TELE-DYNAMICS 

mvtstoH 

aoscff JUtM/l 

COftf^ftATTOM 

5000 Petrinida Av., PfiiMalphra 3t, Pa. 
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Digital Computer Has Space Application 

devices, accocdiiig to Sperry Cyioscope Co. which developed the device! Crniiputci (left) 
can jicrforni more than 12,000 emuputations pec second. It weighs 19 lb., occupies less 
than oiie-half cubic foot and consumes 90 watts. Computet uses “dynamic logic" su that 

eaii operate over lcmperahueiange^of-67F to 250F. Sperry sa«. ' ^ 
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DUNN 


ENGINEERING CORPORATION 


DYNAMOMETER 




DUNN 

RADOME/ANTENNA 

BORESIGNT 
MEASURING SYSTEMS 



;; leader in Aerospace 
Ground Equipment Systems 


Dunn experience includes: 

Radome & Antenna Test Systems. ..Semi>automatic and manual test sys- 
tems custom engineered to measure and verify various parameters — cross 
talk error, attenuation and gain values, dish ellipticity, end others. ( Dunn 
Bulletin RIOOO) 

Dynamometer Test Systems...Evaluation of dynamic characteristics of gyro spin 
motors: microsyn transducers as used in a closed-loop torque-nulling system. Typ- 
ical systems include excitation and power supplies, servo/electronics and controls. 
(Dunn Bulletin T1160) 


of dynamic and static performance 
dance systems: substantial experience 
• 1 , PIG & PIGA units. 


Inertial Test Systems. ..Test and evaluat 
of complete inertial and gimbal platform gu 
and background in inertial packages utili „ 
stable platforms, and related items, (Dunn Bulletin T818/T91S) 

Dunn Engineering participation in Defense Department prt^rams includes 
Talos, Polaris, Sparrow, Hawk, Discoverer. Midas, Atlas and Saturn. Close 
customer liaison, both in proprietary products and custom-specification- 
designcd equipment, is a basic tenet of Dunn and results in lower costs 
and faster delivery for Dunn customers. 

Dunn engineers are specialists in microwave testing. 


CINV hmumooic » 


ns, digital systems and techniques, and inertial systems, 
A Dunn specialist is as close to you as your telephone. 
UNiversity 4-6700. 



The new Dunn facility at 38 Henry Street, Cambridge, 
(more than tripling present floor area) will be ready 
for occupancy in October. 


/ 

Dunn Engineering 

CORPORATION 


System Monitors Bioastronautic Data 


Bv Barrt Millet 

Van Nuys, Calif.- Ctntr.il data 
gathering svstcin c-.i|)ab!c nf rcinotclv 
monitoring the physiologie.il reactions 
(if a man or simian in aerospace en- 
siromnents and then storing nr displai- 
iiig data for inspection liv observing 
pinsicians i' htiiig built here for the 
Bioastronaiitics [iiboratory. .\ir Force 
Missile Development Center, at llollo- 
tnaii .M'B. 

Iiitindcd to handle uj> to s) cliaitncis 
of both plnsiological ;ind cnviromncnt:il 
iiiforinatinn gathered from live subjects 
and ambient conditions in an einirnn- 
mciit.il chamber for periods ranging to 
Iwo weeks, tlie svstem is scheduled for 
deliscrs to Holloman next spring. 
Spacelabs, Inc., is developing it under 
:i S’QO.OOO Air Force contract. 

The svstem is referred to as \'IDAT 
(\’iabilit\' Data Acquisition Ssstcin). It 
is expected to :iid scientists at Hollo- 
man in their efforts to evaluate space 
vehicles, to conduct research into the 
effects of ahru|)t accelcr.ttion and de- 
eeler.ition on animals and to nieasna- 
and determine )iathologicalIv significant 
cosmic radiation. 

N'lD.AT will displav analog and digi- 
t;il d:tta collected bv sensors attached 
to the bodies of subjects and will he 
;iblc to -Store it for eompiiter input 
and later playliack. 

System's Value 

Principal value of the sv'sfcin. accord- 
ing to Spacelabs, will rest in its abilih 

• Display medical data in forms coii- 
venienth' read and interpreted by medi- 
cal officers. 

• Provide real time storage of analog 

dat:i (storage of up to two weeks’ d:it.ii 
and real time displav of analog dat:i. 

• Obtain compressed digital samples in 
computer format for direct input to the 
ly.isc’s Univae 1103.A computers. 

• Disfilay telemetry tapes acquired from 
other tests as the svstem is coiiipiitible 
with standard (I'M./FM) telemetry, 

Tlic VID.VT svstem as it is now en- 
visioned bv S|3:icclabs will contain three 
p.irts. Tliesc are: 

• Pln’siological mid environmental data 
sensors, signal conditioners and ampli- 
fiers, all to he located inside the en- 
vironmental chamber at Ilolloman. 
I’livsiological sensors will he situated 
on file subject’s bodv' and the signal 
condifioncrs-amplificrs inserted in vests 
(four will be supplied for men: four for 
chimp;inzces). I'’ivc commcrciallv av-ail- 
ablc transducers will he used to monitor 
the cliambcr’s ambient temperature, 
pressure, oxvgeii, oxvgcn partial pres- 
sure, carbon dioxide partial pressure and 
rekitivc humidity. 


• Data multiplexing and transmission 
sv stem will be loe.ited in a tack outside 
tlic chamber. In|)uts for multiplexing 
will lie cabled through an nmhilic:il ar 
rangement from the test chainbei. The 
company hopes to cvcntiiallv do .ivvav 
with the cabling by substituting a radio 
transmission system, imiimtcd on the 
svihicct’s bodv, althcnigli this is not in- 
cluderl in the present Air Force con- 

• Data conversion, display and magnetic 
ta|>e recording (both analog and digital: 
at a central monitoring station situated 
about a quarter of a mile from the 
chamber. 

Spacelabs, like many other organiza- 
tions concerned with instrumenting live 
subicefs in simulated and actual aero- 
space environments, regards tire need 
for suitable, reliable sensors as a kev 


problem in gathering useful |jhysio- 
iogical data. This prohlem is coni- 
]jounded. the companv savs, by the tc- 
e|uiremcnt that sensors remain attached 
to and continue to operate satisfaetorilv- 
on the animal’s bodv for periods up to 

Recent Improvements 

Concentrating on sensor design For 
two years, Siiaeclalis will incorjioratc 
recent improvements in sensor design 
into \'1DAT- Typical of the sensors 
it fs|X:cts to use for this system is ;iti 
electro cardiogram (FCG) electrode 
consisting of a div wire mesh b.ickcd bv 
a sponge to hold it in close contact with 
the bodv . 

Phys)ologic;d ]5iiramcttTS wliicli arc to 
be measured include: 


• Respiration— Chest h:md with strain 



DISPLAY OF PHYSIOLOGICAL and cmiconmciitil data «i1l include a cardio pulmon.vrv 
and sensor location clvirt which jirovidcs digihil indication of kev phvsiolt^icjl iiariinictcrs 
and signals vvhtii reading exceeds prescribed limits. Circles on bodv outline svill contain 
numbers identifving specific location of bodv sensor. 
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Westinghouse Electric Power Systems 


Electric power is the lifeblood 
of flight vehicles. 
Instrumentation, control, guid- 
ance and navigation, communi- 
cation, human comfort — indeed 
virtually every function in every 
modern transport, military or 
civil aircraft, missile or space 
vehicle depends on an electric 
power system. 

For many years Westinghouse 
has specialized in the design and 
production of such systems. 
These have ranged from wind- 
powered generators of World 
War I aircraft to today's superb 
brushless generators and static 
control equipment. 

Headquarters for this important 
activity is the Westinghouse 
Aerospace Electrical Depart- 
ment at Lima, Ohio. 



Here more than 1600 skilled 
men and women design, develop 
and produce airborne electrical 
equipment which has achieved 
an unrivaled record of trouble 
free service. 



Here, too, skilled scientists and 
engineers are working on new 
systems to meet electrical re- 
quirements of flight in years to 
come. This work is directed by 
R. W. Esarey, AED manager 
(left seated), A. L. Paquette, 
marketing manager (seated), J. 
D. Miner, engineering manager, 
and F. W. Lowry (right stand- 
ing), manager of advanced sys- 
tems applications. 



One of the most successful flight 
proved electric power systems 
ever built consists of 30 and 40 
KVA brushless generators and 
static control apparatus for the 
Boeing commercial Jetliners. 
Mean time between removals is 
in thousands of hours — a de- 
pendability record many times 
better than that of ordinary 
brush-type generators. 



Longer service life and greater 
reliability results from the elimi- 
nation of commutators, carbon 
brushes, and collector rings. 
These are replaced by a single 
rectifier stack consisting of 
high-temperature silicon diodes. 
Westinghouse research in semi- 
conductors made this impor- 
tant advance possible. Results: 
greater reliability, increased 
TBO, reduced maintenance costs. 


Serve the Advancing Needs of Flight 



Westinghouse brushless pnerat- 
ors are standard on Boeing 707s 
and 720s. The coming 3-engine 
Boeing 727, above, will have a 
new Westinghouse starter-gen- 
erator system using the basic, 
time-proved brushless design. 



The largest rated brushless air- 
cooled generators ever produced 
supply electric power for the Air 
Force B-52H, built by Boeing. 
These Westinghouse generators 
are rated at 120 KVA. 



Oil-cooled brushless generators 
are provided for two major high- 
performance military aircraft, 
the Air Force B-58 “Hustler,” 
built by Convair, and the Navy 
A3J, built by North American 
Aviation. 



Another military aircraft, the 
sleek Air Force T-38 Jet Trainer, 
built by Northrop, is equipped 
with Westinghouse 8 KVA 
brushless generators. 



Space electric power systems 
also are a major activity at 
Westinghouse. The Air Force 
manned space glider, Dyna-Soar, 
to he built by Boeing, will have 
a new brushless generator and 
static control equipment to sup- 
ply vital electric power. 

For the future, thermoelectric, 
thennionic, solar cells of high 
efficiency, magnetohydrodynamie 
and other advanced systems are 
being developed to provide elec- 
tric power for space as well as 
non-space applications. 

You can be sure . . . if it's 

WestinghousB 








MIDVAC PRODUCES 



CONSUMABLE ELECTRODE VACUUM MELTED 
NON-MAGNETIC STEELS ELIMINATE 20% REJECTIONS 

Where high tensile ond yield strength ore required in non-mognetic steel many producers of 
criticol ports ore relying on Mldvoc Steels- In the production of retainer rings for generotors, rejects 
which overoged 20% with air melted steels were elirainoted with Midvoc vacuum melted steels. 



VACUUM 


CONSUMABLE ELECTSOOE StEELS 


SLEEVES • 


ILLS • FORGINGS 


TELEMETRY BY 
TELE-DYNAMICS 



gugc will be employed to provide com- 
plete respiratory waveform. 

• Skin and deep body temperatures— 
Teiiiporatutes will be monitored by 
tlicnnistor sensors. 

• Electrocardiogram— ECG will be dis- 
played on scope or strip chart. 

■ Blrxxl pressure— Conventional medi- 
cal occluding cuff technique, with the 
cuff around the subject's leg is the likely 
choice for these ineasurcments, 

• Heart rate— This will be determined 
by linking ECG to a heart rate com- 
puter (counter) which counts charac- 
teristic spihes in the ECG to indicate 
heart rate. Respiration rate similarly 
will he obtained from the respiration 

Under a separate contract from Ed- 
wards AFB, Spacclabs is developing an 
unusual technique of obtaining blood 
pressure- a technique svhich it expects 
to propose as an additional monitoring 
methnd for the VIDAT system. Tliis 
technique, called pulse ware velocity 
measurement, promises to do away with 
the need for occluding a limb and may 
proL'ido a continuous (as distinct from 
the sampled readings obtained by the 
occluding cuff method), dynamic meas- 
urement of blood pressure. It also 
might indicate changes sooner than 
would the conventional occluding tech- 

Teehnique Explained 

This technique involves measurement 
of the velocity of a sound wave gener- 
ated as the heart valves close. The wave 
traLcIs down the aorta at a velocity 
which is nearly linear with blood pres- 
sure o\’er the central portion of the 
blond pressure range. B;' measuring 
this time period with the aid of a 


characteristic spike in the ECG as a 
reference, TClocity of the wave can be 
detemiincd, and from it blood ptes- 

Ona’ necessary data is obtained 
from physiological and environmental 
sensors within the chamber, the data is 
linearized, coded and sent over the 
i-ini. path to a I’idco, timing and voice 
patch panel. Data signals are multi- 
plexed into standard telemetry form SO 
the processing portion of the System can 
use standard techniques nf handling 
gathered data and also be able to ac- 
commodate other tclcinetiy tapes. 

The selected frequencies of \oltage 
controlled oscillators in the transmis- 
sion rack arc kept low (below 14.5 kc.) 
which CTiabIcs data to be recorded 
slowly in analog form on an Ampex 600 
tape recorder. 

Coded data received at the video 
patch |)ancl is fed into a discriminator 
rack wliich supplies scale factored 
analog \olt;igc outputs. Some of these 
signals arc passed into special coiniteis 
where heart rate is determined from 
ECG and a time reference, systolic and 
diastolic blond pressure from cuff pres- 
sure and Korotkov sound, etc. 

These signals as well as original 
analog data (such as skin temperatures, 
relative liumidity, ambient and body 
fempetatures) are transmitted to a digit- 
izer in which analog-to-digital convert- 
ers transform data into digital form. 
These inputs are sampled at low rates 
(one per 15 sec., one minute or two 
minutes). Word blocks arc )nade for 
727 computer tapes which sene as in- 
put for 1105 computer. 

In the digitizer, binarv data is con- 
certed to decimal form and displayed in 
the console as real, scale factor^, linear 



NEW Low Level 
Subcarrier Oscillator 


Tile Type 1274A Low Level Subcarrier Os- 
cillator is an oetstanding member of Tele- 
Dynamic's new line of transistorired tele- 
metry components for today's aerospace 
applications. 

Designed to operate at unlimited altitudes, 
the 1274A can be activated by a ± 5 millivolt 
level differential signal. The input imped- 
ance is greater than 90 K ohms. It Is ex- 
tremely stable, has true differential floating 
input, and Inherent deviation limiting which 
prevents over-deviation of greater than ± 
22 % from center frequency, Common mode 
rejection is 110 db min. for a 10 volt peak 
to peak AC signal up to 2100 cycles. Silicon 
transistors allow operation over broad tem- 
^ perature ranges and latest packaging tech- 
niques reduce the volume of the 1274A to 
only 4.5 cu. in. and its weight to approxi- 
mately 4 ounces. 

For detailed technical bulletins, coll the 
American Bosch Arma marketing offices in 
Washington, Dayton or Los Angeles. Or 
write or call Tele-Dynamics Division, Amer- 
ican Bosch Arma Corporation, 5000 Park- 
Side Avenue, Philadelphia 31, Pa. Tele- 
phone: TRinity 8-3000. 

TELE-DYNAMICS 

OlVfSfOW 

AMffUCW aOSCM 

SOOO Parfotch MtlhAlphia 31, fa. 


AVIATION WEEK 


SPACE TECHNOLOGY, Ocic 


23, 1961 



This Baby is Bayonet-Locking 



Meet DTK . - . the best little bayonet- locking 
electrical connector available today. DTK 
is short for Deutsch Tri-Kam and refers 
to the triple cam coupling 
design that assures 
fast, positive engagement 
and lock. As a direct 
descendant of MIL-C-26482, 
this baby is interchangeable with 
existing MS 3110 and 3116 series 
connectors. The DTK also 
inherits many desirable 
features from its Deutsch 
ancestors including superior 
silicone inserts and MIL-C-26636 
crimp-type contacts that are insertable and 
removable with military standard tools. 
Color-keyed mating indexes and 7-point 
inspection for lock, make this latest generation 
connector a cinch to couple, even in 
remote locations. For more vital statistics 
on the latest addition to the Deutsch 
family, contact your local Deutsohman 
today or write for Data Pile H-10. 


Electronic Compnncnls Dioition • Municipal Airport • Somiinp, Cali 


ADVANCED SPECIFICATION 


TUBE ELECTRICAL CONNECT' 


DEUTSCH 

CONNECTORS 



niiinbcTS, ccirrcipomling to tlic quantita- 
tive values of pliysiological and en- 
vironmental factors piiysicians are ac- 
customed to seeing, 

A cardio-pulmonary display panel is 
included in the display console. It pto- 
\'idcs the test monitor with necessary 
information to assure him of the safety 
of the test subject. Infnnnation is 
presented in elinicul fomi and includes 
systolic and diastolic blood pressure, 
heart and respiration rates, temperature 
and possibly mean blood pressure. A 
pictorial outline of a human body with 
sensor locations indicated aids the moni- 
tor in pinpointing spots of concern. 

Some data from analog data patch 
can he displayed on xy recorders and/or 

One problem cncountcrctl by the 
cnmpanv in this work was in presenting 
skin and hodv tcmpetaturcs to the high 
accuracy (within 1%) required by the 
Air Force. Because c\'cn a slight error 
in presentation of human temperature 
could cause unnecessarv alamr, special 
temjX'rature wires from the sensors ]irn- 
s'ide signals to directly drive the digitizer 
and digital display. 

. I rTtinnnr’ — ■ n 

4^ FILTER CENTER ^ 

> yflMtUD ' 

► Ihicl Cells for A|xillo Electrical Power 
-Fuel cells pmbaldv will be employed 
as the primary source of electrical power 
for the manned Apollo lunar spacecraft 
hceniise of cspccted ability of these 
cTcctro.cheinical sources to su])ply kilo- 
watt les'cl power for periods or .sc\-cral 
weeks. National Aeronautics and Space 
.Administration has specified that Bacon- 
type fuel cells should be employed in 
.Apollo spacecraft proposal designs but 
it gave prospective prime contractor 
option of quoting an altcrnatis'c. com- 
parable power source. 

► Flight Test for Fuel Cells— Two 10- 
lb. iou exchange membrane fuel cell 
batteries will be flight tested in a Bine 
Scout s'cbicic next summer in an effort 
to determine feasibility of remosang 
condensation from the batteries over a 
long period of time without flooding in 
zero graWtv conditions. Test, being 
conducted by USAF's Aeronautical Sys- 
tems Di\'ision. aims at putting a com- 
plete fuel cell capsule (h\'o batteries 
plus instrumcnfationl in a 10-day. 100- 
mi. orbit. Batteries to be made bv Gen- 
eral Electric’s Aircraft Accessory Tur- 
bine Department will be exercised from 
the ground by turning them on and off. 

► Electrical Power Fronr Bacteria— Bat- 
teries sup)j|ying reasonable les’cls of 
power bv converting life energy of bac- 
teria into electrical power arc being 
de\’clopcd h\' Miigna Products. Inc., 


Aiiabeim, Calif. In one concept Ijac- 
teria wit!) an appetite for specific min- 
erals are placed together with them in 
a container of sea water. As the bac- 
teria cat the minerals, the latted-s elec- 
trical state changes. This change of 
state, occurring during metabolic pro- 
cesses. is then the source of current 
since it creates an electron movement- 
In anotlier type of battery, somewhat 
akin to the plintoTOltaic process used 
in conr'cntional solar cells, bacteria of 
ccrt.ain type release energy in response 
to ccrtiiin wa\'clcngtlis in the solar spcc- 


► New Millimeter Tubes Coming— New 
higher power tubes operating in the 
millimeter wa\'clcngth region arc being 
devch>pcd under Rome Air Develop- 
ment Center sponsorship. These in- 
ehidc a backward wave oscillator with 
a continuous-wave oiit|jut of 20 watts at 
8 mm. and a 20% tuning range, a 
similar tube with an output of 2 watts 
at 4 mm. and a 1% tuning range, .md 
a Carcinotron operating at 2 mm. which 
is expected to have an output of about 
1 watt. 

► New Laser Materials Available— Two 
companies have announced new mate- 
rials for use in optical masers. Tlicv arc: 

• Valpey Crystal Corp., klolliston. 
Mas.s.. report.' a ruby rod with sapphire 
os'crlav encircling the body of the ruby 
ns’CT its entire length, pmyiding in- 
crca.scd capture cross section for greater 
cfficicnes' and impros'cd cooling. 

• Scnii-Elemcnts, Inc., Saxonburg, Pa., 
has dtA’cloped and is in production on 
barium fluoride doped with uranium 
which ha.s an output wavelength of 
26,000 angstroms, in the infrared 
region. 

► Energy Conversion Abstracts Avail- 
able-Report containing 548 abstracts 
of articles on direct energy conversion, 
including thcnnionic, photoelectric, 
magnctoTn’drodrnamic, electrochemical 
and energy storage, prepared by Naval 
Research laboratorr’, is available from 
Office of Tccimical Scrsices, Com- 
merce Dqjt., Washington 25. D. C. 
Report, entitled "Direct Enerev- Con- 
version Literature Abstracts," identified 
as AD-255-294, is priced at $2.75. 

► Supersonic Transport Problem- Ob- 
taining an accurate heading tcfctencc 
in supersonic tran.sports designed to fly 
at Mach 1 ma\' he a problem bccau.se of 
stainless steel constniction required at 
such speeds which will prevent use of 
magnetic compass for heading and 
slaving of directional gyro, llowcscr. 
progress during past decade in slasliiug 
drift of unslar’cd gyros suggests that 
gyros with sufficiently low drift may he 
ar’ailable by tlie time the need arises. 
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Bendix Weather Radar 

. . . plus hundreds of privately owned business aircraft— More than 2000 aircraft the world over 
enjoy its dependable protection. This is the best proof we know that Bendix^ RDR-1 Airborne Weather 
Radar Systems provide more of everything that aircraft operators and pilots want. . . reliability, accuracy, 
and long range, wide area coverage. With new "bright display” indicators, scope pictures can be viewed 
easily even in brightly sunlit cockpits. Bendix systems are geared to do the whole job, both weather 
avoidance and ground mapping, and to do it with complete d^ndabllity. For full details, write Bendix 
Radio Division, Avionic Products, Baltimore 4, Maryland. 
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High-Energy Rate PRODUCTION ABILITY in one dynamic stroKel in this advanced, highly technical field, OYNAPAK high- 
energy rate metalworking equipment maintains consistent leadership through proven production ability. In support of this 
recognized position, illustrated above are forgings from BENDIX CORPORATION-UTICA DIVISION, where OYNAPAK is dem- 
onstrating Its performance reliability in day-after-day production runs. DYNAPAK one-shot forging, extruding and metals 
compaction equipment increases savings, improves metal properties and reduces waste material. Closer tolerance con- 
trols, and the low micro finish of the 'as forged’ parts, are distinct advantages in DYNAPAK metalworking machines. 
Conventional or exotic materials, simple or complex shapes . . . DYNAPAK has few limitations. DYNAPAK metalworking 
machines are capable of making a part — In one stroke — that can be put to use with little or no machining. Apply 
DYNAPAK tp your metalworking operations — it's the only really new proven concept in the industry. (j||||||m3 


le for complete information to: Advanced Products Department, P. O. Box 6231. San Diego 6. Calif. 

GENERAl. DYNAMICS { ADVANCED RRODU 


:ts derartmen' 


NEW AVIONIC 
PRODUCTS 


• Cavity antenna, model AC.ST-1.\. a 
flush-mounted, airborne S-baiid canty 
.iiitcnna operates over tlie 2.75 to 2.95 
kmc. frequency range, has a \swr of 
less than 1,65' at continuous tempera- 



99 for the 2N19fjO and 2N1961 are 

515.00 and 510.00 each, respectively 
and in ijuantities fnim 100 to 999 are 

510.00 and S6.S5, respectively. Manu- 
facturer; SsUania Electric Products, 
Inc., “50 Third .Avc.. N. Y. 17, N. Y. 

• Precision potentiometer, model 3500. 
a 10-tiim unit which can provide re- 
sistances up to 250.000 ohms in a 1-in. 
long. s-in. dia. case. Pot is guaranteed 
to meet cvcling humidity specifications. 
Resolution is 0.05 to D'O!"^. lincariK 
plus or minus 0.25'^ standard and 
power is rated at 2 watts at 70C. Price 
is under SIO.OO in average quantities. 
Manufacturer: Bourns. Inc., Trimpot 
Division. 6135 Magnolia Ave., River- 
side, Calif. 


tines up to 250F. Complete antenna 
weighs ^css than 8 oz.. has an aperture 
lew than 3 in., and efficiency in excess 
of 90%. Radiation pattans are similar 
to those of a monopole. Manufacturer: 
Canoga Electronics Corp.. 15550 Ox- 
nard St.. \'an Nus’s. Calif. 

• Ultraminiatiirc servo amplifiers, mod- 
els 502 (2 wattl, 504 (4wattl, 510-2(10 
u-att), and 510-2-5 (10 wattl. were de- 
signed for applications requiting light- 
weight, .small size servo amplifiers. 
Model 502 (center of photograph) 


• Posset triodcs. a line of high-posver 
bias triodcs, svill pennit bias poss'cr 




weighs i 02 .. occupies 0.42 cu. in., is 
coniplcteh' potted, and delivers its two 

of three other .implifiets is 1.46 oz., 
4.75 oz.. and 1.46 oz. respectively. 
Aiiiijlificr soltagc gain is 1,000, posver 
requiamsent is 2S s-.d.c. and each unit 
operates at 400 cps. plus or minus 20 
cps. Manufacturer: General Precision, 
Inc., Librascopc Dis ., Glendale 1 . Calif. 

• Geniianiuin transistors, types 2N1960 
,ind 2NT961, electrically similar versions 
of 2N7S1 and 2N"S2 epitaxial genua- 
niimi diffused-basc mesa units, respec- 
tively. packaged in company’s pancake 
package which prosides a 60% sasing 
over conscntional industry TO-18 
standard. These transistors arc small 
signal devices uith maximum turn-on 
time of 60 nanosec; maximum turn off 
of 50 nanosec. Maximum storage time 
is 20 nanosec. Prices in quantities up to 


supph’ to be eliminated in simplifying 
transmitter circuit designs. In grounded- 
grid circuits, power g.iins of 20 have 
been aciiievcd. Peak cnsclope powers 
range from 500 to 20.000 watts. Manu- 
facturer; Fitel-McCullough. Inc.. San 
Cnrlos, Calif. 

• Hall-Effect sensing device, miidcls 
B11200 and BII205 for measuring mag- 
netic fields. Model BH200, transverse 
field sensing device, measures 4 in. in 
length. 0.13 in. in width ,ind 0.019 in. 
in thickness and is fiimishcd with 74 in. 



leads. Active semiconductor art 
by 180 mils. Axial field BH203 is 
0.195 in. in diameter, A in. in total 
length and has 14 in. long copper leads. 
Priced at S32.00 each, devices may be 
obtained from manufacturer: Semicon- 
ductor Division. F. W. Bell, Inc., 1356 
Norton Ave., Columbus 12, Ohio. 


CRYOGENICS 


new / efficient 
175 Liter Liquid 
Hydrogen Dewar 


K 




RESEARCH AND OPERATIONAL EQUIPMENT 
Cryenco maruraciures a large line of 
standard cryogenic -hardware"-lhe dewar 
above is an example-also cryovalves, 
tanks, cold traps, transfer lines, cryostats. 
Engineered products include He-H, refrig- 
erators. purifiers, liquefiers; ground sup- 
port and flight equipment; accelerator 
equipment. This equipment is designed to 
free physicists and engineers for funda- 
mental work. Write for complete catalog. 




tRTOGEHIC ENGINEERING COMPANY 
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KNOW YOUR ALLOY STEELS . . . 



Cold-I'inishing of Alloy Steels : 
The Effect of Cold-Drawing 


The colfl-drawing of alloy bars was dis- 
cussed in general in the advertiscniont 
prior to this one. Here, \vc explain the 
effect of cold-drawing. 

During the cold-drawing process, cer- 
tain changes take place both in the sled 
structure and in mechanical propi'rlic'.s. 
There is a slight increase in tensile 
strength, eomparct! with a substantial 
increase in yield point, and a decrease in 
ductility. These properties make (K)ssiiilc 
the prrxJuction of small parts which re- 
quire the greater strength necessary for 
certain automatic-macliinc forming 0 |>cra- 
tions, and a machine finisli superior to 
hot-rolled material. Niiturally, the Ih'iic- 
ficial effects of alloy steels arc attained 
ill the subsequent heal-treatment of parts. 

Cold-drawing results in bars free from 
scale, accurate to shaiic, and within i lnsc 
tolerances. Tliesc bars are ideal for auto- 
matic machining, since the elimination of 
scale is conducive to long tool life, and 
the accuracy of shape and close tolerances 
permit the bars to pass freely through 
the feed mechanism of the "automatic.” 
Moreover, the cold-drawn finish and 
tolerances may be such that machining 
can be eliminated in some areas of tlie 
finished part. For example, nuts and bolts, 
protiucetl from hexagon alloy bars, rc<|uire 
no machining on the hexagon sections. 

Continuous roller hearths and car-lmt- 
tom furnaces of both standard and con- 


trollcd-atmosphcre types are used for 
sfX'cial treatment of alloy bars before 
cohl-drawing. Thornial stress-relieving can 
be iisiil to reduce residual stresses in the 
steel caused Ity tile cold-drawing process, 
wliieh alters the mechaiiiad properties, 
depi'iuling upon the temperature used. 

If you would like more specific details 
about the chemical composition or me- 
chanical properties of cold-drawn idloy 
bars, and tite results tliat you can expect, 
by all means consult our technical staff. 
Belhleliem metallurgists will gladly help 
you wrirk out any prolticm, without cost 

In the next advertisement in this scries, 
we will discuss the turning and grinding 
of alioy steel bars. 

liememlicr that Bctlilohcm produces a 
complete range of cold-drawn alloy steel 
bars ill rounds, he.xagunB, squares, or 
Hals, in standard, odd, decimal or metric 
size.s, as well as special sections. We also 
make the full range of hot-rolled AISI 
staiiilard alloy steels, special - analysis 
steels, tool steels, and all hot-rolled 
carbon grades. 


This series of alloy steel advertise- 
weii/s is now available as a compact 
booklet. "Quick Facts about Alloy 
Steels." If you would like a free copy, 
please address your request to Publi- 
cations Department, Belhleliem Steel 
Company. Bethlehem, Pa. 


BETHLEHEM STEEL CO.MPANY, BETHLEHEM, PA. 


BETHLEHEM STEEL 
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TRACE Monitors Titan I Base Progress 


all tunneling, ait 
ipcrti- installation. 


real property 


;t witli L-T-V initially covered 
only 9,000 items, but effectiveness of 
the system— which BMCO considers its 
most reliable report of progress and tlic 
])cst .lonrce of infonnation on tlie con- 
struction project— has led to its exten- 
sion to develop data in even finer detail. 


TRACE is an adaptation of a data 
system used by Temeo for some years 
covering 80.000 itenrs manufactured- 
kceping track of ev ery step of the proc- 
ess from the tinre the raw stock or 
vendor-supplied equipment is con- 
tracted to the time that particular piece 
of work is completed. The company 
states that the system has been respon- 
sible for its never missing an end-item 
delivery date in the eight years the svs- 
tcni lias liccn in operation. 

As tailored to Titan I base construc- 
tion reporting, TRACE provides ncekly 
reports with computations of the com- 
pletion wreentage of each division of 
work to w accomplished, the status of 
critical equipment, listings of scheduled 
increments of work whiiSi were not ac- 
complislied as scheduled and deliveries 
of material due during the next report- 
ing period- 

Reporting program for the computer 
is developed by l.-T-V' manufacturing 
planners using Corps-supplied work 
drawings, specifications and schedules 
for each launch site. Then the sites 
arc broken down into fine detail from 
complexes to systems, subsystems and 
all their attendant equipment and work 
elements are assigned to each step of 
the installations. Tltis det.iil is carried 


down to, for example, the installation of 
mounts for a generator that supplies 
power to an air conditioner (considered 
a subsystem) that is part of a particular 
propellant loading terminal (considered 
a .system) in a particular launch site. 
Highlight of the work element system 
is that these dements arc weighted dif- 
ferently depending upon their impor- 
tance in the installation, utilizing a 
point system that bears a relationship 
to time and cost— determined bv' con- 
struction industry standard fair cost data, 

^Veighting factor is a crucial part of 
the program, since it provides the guide 
to the actual value of work accom- 
plished and that yet to be done- Mere 
oliimc of work accomplislied eamiot 
.over up for slippage of some critical 
tenis that actuallv would put a site 
behind schedule, which can be the case 
in some other reporting methods that 
had been used. L-T-v TRACE engi- 
neers pointed out, for example, that 
one base had been considered 9?% 
complete, whereas tlieir svstem showed 
that the installation was only 70% 
aloira the way to completion. 

The master deck for computet anal- 
ysis contains 16,000 cards, each one 
representing a work element, its sclied- 
uled due to start date, sclicduled com- 
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BRUNSWICK EXCELS IN LIGHTWEIGHT/ HIGH-STRENGTH STRUCTURES^ 


In the fulfillment of space-age re- 
quirements for maximum strength 
weight ratio, electrical transpar- 
ency and complete reliability. 
Brunswick is an acknowledged 

An increasing number of suc- 
cessful programs have depended 
upon Brunswick's fiberglass fila- 
ment winding process. These in- 
clude radomes for supersonic 
aircraft such as theF105.F4H.A2F. 
Fi06, and the Bomarc "B" missile. 
Brunswick’s filament-wound rocket 


motor cases are currently being 
used in the Polaris. NASA, and 
other classified programs. 

In laminated plastic structures, 
too. Brunswick has won the respect 
of both military and industrial lead- 
ers through the successful fabrica- 
tion of the big 22-foot rotodome for 
the Grumman W2F, missile wings, 
integrated antenna systems, and 
undersea devices such as "towed 
fish." 

Brunswick’s capability has also 
been demonstrated in metal honey- 


comb assemblies for jet aircraft, 
helicopters, reflectors, containers, 
shelters, and other high-strength 
lightweight applications. 

Working from this wealth of ex- 
perience, creative engineers and 
scientists at Brunswick await new 
challenges in still more advanced 
programs. Can we help you? 

Our complete design, fabrica- 
tion. and test facilities (including 
electronic test range) are at your 
disposal. Contact us today for your 
subcontracted components. 


Interested engineers will find it rewarding to discuss career 
(ulures with Brunswick, an equal opportunity employer. 
Write or call Brunsieicfc Corporation, Defense Products Diin- 
sion, 1700 Messier Street, Muskegon. Michigan. 


o 

o 


’Biujmwlck 

CORPORATION 



Refrigerated Solid Rocket Fired 

Feast-covered solid-propellant rocket motor. lefrigciated to — 50F, lias been siiccessiully 
fired by Grand Central Rocket Co. The propellant svos polycatbwUne R. The H ft. 56 in. 
dia. motor contained 6,500 lb. of the proi>el]ant. Burning time on the test stand was more 
than 30 sec. and generated thrust averaged 53.000 lb. Firing, photographed shortly after 
ignition, took place in Beaumont. Calif. 


plctian date and tlic percentage of work 
loiiipleted at time the card lias been 
processed. 

Weekiv, 650-700 updated cards are 
iiir-niailccl to each of tlie six 'litan 
liases monitored by L-T-V and the com- 
pany rcpreseutatiics tlicre. working with 
Corps personnel, physically chc« the 
construction progress to report the per- 
centage of work completed at the time 
of checking. The cards proiide the 
base with infomiation on all work that 
is past due. plus that wliich is to be 
started in the week ahead. Cards are 
air-mailed back to L-T-V at Dallas, 
where the new data is key-punched 
and tlien is integrated witli a master 
tape, 'i'he tape then is used to make a 
new up-to-date run of the master deck 
witicli notes on its cards all items not 
completed as scheduled, those sched- 
uled to be completed in the next report- 
ing period and all items to be started 
in work at Ihc next reporting period. 

Cards arc also revised depending on 
whether engineering changes arc put 
into effect during base constraction. 
L-T-V TR.\CE engineers state that the 
system permits rapid integration of such 
changes and marks a considerable im- 
provement o\cr prci'ious methods where 
incorporation or changes often lagged 
months behind actual time of receipt. 

In file course of processing, the eoni- 
piitcr also has fed point lalues to the 
cards on tlic basis of ''weight" of work 
accomplislicd according to that reported, 
jiutting each nicasiitc of work accom- 
plished or bcliind schedule in its project. 

In process is a system of transceivers 
at each base, where the cards would be 
punched and stacked on the spot and 
the data then transmitted to Dallas for 
punching duplicate cards for IBM proc- 
essing. 

The master tape also is utilized in 


preparing six reports, for BMCO and 
base personnel. These \ary in detail 
and complexity, depending upon tlie 
user. One is a master copy, covering 
progress of all 16,000 entries; another 
coicrs events failing to occur and tliose 
scheduled to occur; another consists of 
the data deseloped in graphic stack- 
chart presentation for the base through 
tlie system level, for quick scanning bv 
inanagement personnel; another will 
prosidc the same data covering all 
bases for the same type of personnel; an- 
other is a progress report on the status 
of equipment procurement. Since the 
propellant loading systems have turned 
out to he a particularly critical construc- 
tion problem, another separate report 
covers just this system. 

A valuable side benefit of the data re- 
porting system is its use in making 
progress payments to contiaclois, pre- 
venting overpayments and in later con- 
tract renegotiation by the Corps or 
contractors. Weekly master tapes ate 
kept for three years’. Bv running tlic 
tape through, L-T-\' can dctenninc, for 
example, exactly at what point in a 
construction process a contractor or 
subcontractor became involved in engi- 
iiccriog changes that may have affected 
his cost and provide data on the amount 
of work concerned. 

L-T-V believes that the svstciii Iras 
applications beyond those ali'eadv tried 
-it is try ing to interest USAF in using 
it for that service's missile site activa- 
tion programs. Also it feels there is a 
market for the sy stem on other complex 
construction programs, sucli as dams, 
complex building sites and the like. 'ITic 
ainipany notes that the system also is 
compatible with critical^th manage- 
ment programs such as ?ERT, Navy's 
Program Evaluation Review Technique 
(AW Apr. 10, p. 80). 
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ARTKUa A. NICHOLS 


HIGH ALTITUDE 
PUMPING EFFICIENCr 



» Applications for Gerotor aircraft 
pumps lie in the range of pressures up 
to 1000 psi. They are suitable for low 
pressure hyarauUc and servo systems, 
h^raulic motors, lube, scavenge and 

pumplng^in aircraft and guided mls- 

k- Tec/micoi data is avniZable and your 
inquiry is invited. Write; 

W. H. NICHOLS CO. 

I Makers of Zenith Metering Pumps 
and the Nichols Milling Machine 
I "the miller that uses Its head", 

I 48 woaao AVfi., WAUHAM 54, MASS. 
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EDO, world leader in the design and manufacture of long range navigation systems*, proudly 
announces the immediate availability of the new Edo Model 345 A/C Loran . . . complete Loran 
A and the vastly extended, far faster Loran C coverage in a single system. 

Advantages include: 



AND AVAILABLE IMMEDIATELY! 
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New! For high quality... high reliahility . . . 

F A F N I R T ef Ion - lined Bearings 



To meet increasingly critical 
reliability requirements in high- 
performance aircraft, Fafnir an- 
nounces development of a new line 
of Teflon-lined bearings. 

These new bearings — made to 
highest quality standards — incor- 
porate unique Fafnir features. 

A circumferential groove in the 
face of the outer ring of SBS Series 
Spherical Bearings, for example, 
permits rollsioaginij of the bearing 
to the housing, rather than housing 
to bearing. Expensive housings re- 
main unaltered, undamaged. Bear- 
ing thrust capacity and resistance 
to vibration are increased. 

Fafnir Teflon-lined Bearings are 
available in spherical, rod end, and 
journal types. They are self-lubri- 
cating and provide low-torque per- 
formance under severe loadings. 
The Teflon liners are shock-resist- 
ant and chemically inert. 

Look to Fafnir when design calls 
for Teflon-lined bearings — and 
where service calls for maximum 
reliability. Write for the new Fafnir 
Teflon-lined Bearing Bulletin. The 
Fafnir Bearing Company, New 
Britain, Connecticut. 



FAFNIR 
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British Weigh VTOL Powerplant Designs 


By Herbert J. Coleman 

London— Dixision in tlic British cm- 
pliasis on VTOL design-po«x'rp!ants 
with rotatable nozzles, or pure lift en- 
gines combined witli a propulsion cn- 
ginc-camc into sharp focus at the re- 
cent Eiglith Anglo-American Acronan- 
ticiil Conference lieie. 

Tlic protagonists are Bristol Siddclev, 
makers of the BS.51 Pegasus, the single 
powerplant with nozzles rotating 100 
tleg., and Rolls-Rovce, de\elopcrs of 
the RB-IOS and RB.162 pure lift en- 
gines, acting in combination with a 
))ropulsioii engine, or rotatable in thcin- 
sclvcs- 

Both designs has’c flight time. Rolls- 
Royce lias considerable experience with 
its RB.IOS engine in the Short SC.l, 
and Bristol Siddelcy is getting its initial 
flight experience in flic Hawker Sid- 
delcv P.1127 strike fighter (AW covet. 
Sept. -I). 


But despite its conRdcucc in the 
nozzle type of thrust deflection. Bristol 
Siddelcy is hedging its bets by devel- 
oping a pure lift engine, primarily for 
the Royal Air Toice tactical transport 
replaccinent conipotition (AW Sept. 
18, p. 41). It would be vised to give 
100% VTOL capability to an airplane 
fitted with four Pegasus engines. 

In support of the deflected thrust sys- 
tem, Dr. S. G. Hooker, head of the Bris- 
tol Siddelcy design team wliicli came 
up with the Pegasus, said he could see 
no point in “gising machinciy a free 
ride around the countivsidc," in re- 
ferring to pure lift cngine-s cut off after 
takeoff and propulsion engines taking 

On the other hand, II. Pearson, chief 
engineer (performance and research) 
for Rolls-Royce, contended that if de- 
signers are aiming at STOL characteris- 
tics. they may as well make the airplane 
completely \TOL. Referring to thrust 


deflection devices, Pearson claimed that 
deflector weight was such that designers 
should consider adding more light- 
weight lifting power. Rolls investiga- 
tions, Pearson added, sliow little pen- 
alty in pure lift, as against deflecting 
the thrust, noting that deflection also 
detemiines the engine position, i.c., 
moving it aft adds a larger moment. 

One U. S. delegate, Norman E. Nel- 
son. Doak .Aircraft Co.'s chief engineer 
on the Doak VS-4D.A, backed the tilt, 
fan design as proven after 250 lir. of 
flight testing for the U- S. Army, Nel- 
son said the \'S-4DA could make a 6 
see. transition (11 sec. nomiallv) and 
had flown at 200 mpli. at 25,000 ft. 
Nelson added that tlic VS-4DA "has 
even flown backward.” 

Discussing holicoptcis, George S. 
Scliairer, vice president, research and 
development of the Boeing Co. said 
the machine '‘appears to have no serious 
competition in tho.se applications 



VIEW OF FULL SCALE fan.in.vving test model for use in National Aeronautics and Space Adminislcation's Ames wind tunnel 
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LFE’s DOPPLER NAVIGATION SYSTEM 
MOST ACCURATE MADE TODAY 

Sub located. Exact position, direction, speed determined. Complete mission, return safely. 
LFE's self-contained doppler system does aU. Automatically. Night or day. Any weather. 

LFE’s Doppler Navigation System is most accurate made today. Independent of external aids. 
Measures all-directional velocity with error less than 0.2%. Displays drift angles. Compen- 
sates for wind. Maintains accuracy while hovering; circling; during evasion tactics; even at 
high roll angles. Sensitivity of system response provides flight control over entire speed range. 

Smallest, lightest system available. 2.8 cu. ft. 69 lbs., including antenna and computer. Fixed 
antenna with ten-inch aperture. Measures velocities from -150 to 1600 knots. Vertical 
velocity, ±50,000 ft/min. Altitude, surface to unlimited, even on seas less than Beaufort 1. 
Low power output, consumption. Ke-Band transmission. Digital displays. Undisturbed by 
clouds, rain. Virtually impossible to jam, detect, decoy. Compatible as is with all navigational 
aids. Details, LFE Technical notes. Write Dept. PI-24. 

LABORATORY FOR ELECTRONICS, INC. • Boston 15, Massachusetts 
Systeirs, Equipment 8 Components for Airborne NeviEation • Reder 8 Surueitlance • Ground Support • Hydraulic Control 
Automatic Vehicular TratRc Control • Beclronlc Data Processing • Microwave Instrumenlation • Air TrafTic Control 



where silence is requited or where long 
hovering is requited.” In addition, he 
said, the helicopter “is likely to remain 
supreme" where distances flown ate 
short and speed is unimportant. 

He forecast that helicopters will be 
built with speed capabilities of above 
200 kt., with drag cleanups and proper 
airfoil choices, and by use of boundary 
layer control. With these improve- 
ments, the helicopter range can be in- 
creased by as much as J0%. 

Scli.iirct said the compound helicopter 
is a "compromise type" which pays a 
large empty’ weight penalty for a modest 
improvement in range and speed. lie 
claimed that the compound type will 
be ‘‘littlt' better than the conventional 
helicopter” unless the rotor tan be both 
unloaded and slowed down. 

Tilt-Wing Field 

In the tilt-wing field, Schaitet said all 
eurrent till-wing and tilt-propcilcr types 
"suffer from great complexity of the 
mechanical systems,” a necessity to fol- 
low the fail-safe concept. Unless the 
fail-safe problem is solved, he contended, 
the tilt-ning theory will be limited to 
special usage. 

Schaircr called for further iuvcsliga- 
tion of blown flap teehniques in the 
short takcolf and landing design effort, 
terming this "urgently needed" to clar- 
ify their characteristics. lie also noted 
that development of wind tunnel testing 
procedures for V/STOL aircraft is in 
Its infancy and considerable attention 
should l)C given to these techniques, 
since stalling is a major design consid- 
eration and "likely to he the central 
theme of the acrodymamic design.” 

Comprehensise tests of the lift fan 
principle will be accelerated in the near 
future upon completion of a full-scale 
fan-in-wing model being constructed for 
NASA's Ames wind tnmiel, according to 
David Cochrane, geiietnl niaiiaget of 
General Electric’s Flight Propulsion 

Initial testing svil! center on two fans, 
engines and diverter valves. 

Recent testing has ins’olved a fan 
with a design lift of T.-HO lb., whem 
operated with a JSv turbojet engine of 
2,500 lb. thrust. Some conclusions, 
Cochrane said, arc: 

• Fan inlet, first judged to be very dif- 
ficult aerodynamicallv. has given excel- 
lent perfominncc. After 90 hr, of opera- 
tion, the first fan is still in good con- 
dition. 

• Diverter valve for the f85 engine, 
built under Ait Force contract, has 
demonstrated good life and reliability. 

• Tunnel tests show that airplane 
pitchup moment in transition is con- 
trollable by a moderately sized tail, plus 
hover reaction controls. 

• Performance has indicated that little 
difficulty should be encountered in 
adapting conventional aircraft con- 



figurations to VTOL use will) lift fans 
installed in wing or fuselage. 

• Exit louvers provide ample thrust 
to drive the airplane forw-.itd well in 
excess of stall speed, so that adequate 
transition speed margin is available. 

• Lift droop, or "decay of lift” as the 
airplane moves forward, has not been a 
problem. 

• Fan tan be started without serious 
stress problems when the aircraft is 
flying at transition speed preparatory to 
landing. Cochrane said the airplane can 
then be decelerated promptly by vec- 
toring the louvcrs- 

Problems of control of V/STOL 
vehicles, presented by P. L. Sutcliffe, 
chief toclinician, Hawker Siddelcy Ad- 
vanced Projects Group, m cnllahoration 
with V. K. Merrick, of Hawker Sid- 
dclcv. and A. R. Howell, National Gas 
Tutf)inc Establishment, centered on 
reaction controls using the propulsive 
system, cither dircctlv, or with aug- 
mentation devices, sucli as a fan. 

Sutcliffe mentioned recent Hawker 
Siddelcy studies on a \'TOI. high wing 
aircraft fitted with lightxvciglit lift 
engines. This airplane ptolwhiv is an 
Armstrong Wniitwrrth 650 or 660 used 
in tests aimed at the Royal ,\ir l-'orce 
tactical transport conipetition. 

In these tests, control in pitch at low 
speeds is provided by the elevators and 
by differential throttling of the lift 
engines. Control in roll is bv ailerons 
and differential throttling, and control 
in yaw by the rudder and fore and aft 
inclination of the lift engine nozzles. 

Critical case for pitch control, Sut- 
cliffe said, is in the iiosc-up sense 
during an acceleration and the thrust 
required from each engine is equivalent 
to about 8% of the takeoff thrust 
rating. In combining the three control 
regimes, the simplest method is in as- 
suming that for pitch, all engines 
ahead of the center of gravity are 


tlirotlled up an equal amount and tliose 
behind the center of gravitv throttled 
down by the same amount. 

Similarly, for roll all engines on one 
wing arc throttled up and those on the 
other wing throttled down. Sutcliffe ex- 
plained that in this way, the critical 
bank of engines must have the capa- 
bility of providing 11% of the takeoff 
rating, phis another ]% for yaw con- 
trol. or a total of 12%. 



Blind Lgnding Study 

Short Brothers & Harland is investi- 
gating blind landing techniques, in a 
joint study with the Rovul Aircraft 
Esbblishmcnt at Bedford, using the 
second prototype Short SC.l N TOL 
research plane. Major part of this pro- 
gram, according to J. /. Foody, head of 
Short’s analytical department, is dci’cl- 
opment of instrumentation aimed at the 
VTOL regime and its particular prob- 
lems. The instrumentations, I'oodi said, 
must give adequate direction, leaving 
the pilot to act as the servo; possible 
solution is a director horizon, developed 
by Sperry for helicopters, in which a 
horizontal bar is the attitude director 
and a vertical bar is the bank director. 
Side and bottom directors arc for lift 
throttle and heading. 

Short Brotlicrs is working on another 
system, a form of cathode ray presenta- 
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printed circuits now live longer 
in severe environments 




Lord Dyna-damp'' Circuit Boards 
introduce higher reliability 
and greater design freedom 


Higher reliabilities are now within reach 
—Lord has added built-in damping to 
printed circuitry. 

Here's what Lord Dyna-damp Circuit 
Boards can mean for your aerospace 
application: control of resonant response 
. . . amplitudes and G levels reduced to 
only M the response of standard boards 
, , , protection of sensitive components 
against vibration, shock, noise . . . tighter 
spacing of boards in high-density pack- 
ages . . . freedom to use lighter, smaller, 
lees rugged components. 

Excellent damping is unaffected by 
time, operating temperature, frequency. 



weathering, corrosive conditions, nor- 
mal processing. 

You can use Dyna-damp Boards with 
no change in your processing. They can 
be soldered, etched, solvent-cleated, 
thru-plated, drilled, sheared, puncied. 
Available in 18" x 18" size with NEMA 
G-II skin (MIL Spec. P-13949B), Un- 
clad, or clad one or both sides with oi. 
copper. Three thicknesses: ii", *«". ‘A"- 

Get detailed information on this lulest 
advance in vibraiion/shock/noise i»n- 
trol from your nearest Field Engineering 
Office listed here or the Products Dept., 
Erie, Pennsylvania. 
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tion, in which tlic aircraft is envisaged 
as coining down a cone, the apex of 
wliich is positioned beyond the landing 
point- Foodv said this method makes 
possible a representation of dispUiccmcnt 
fmm the correct track, plus a degree of 
realism lie described as ‘'encouraging." 

Vertical takeoff and land problem still 
demanding exhaustive research is that 
of ground erosion due to thnist blast, 
accoriUng to lolin P. Campbell, head of 
the NASA dvnamic stability branch, 
Langlev Research Center, 

Erosion Resistance 

Interesting result of the NAS-A tests 
using the Curtiss-W right X-lOO lilt- 
propeller \TOL aircraft n-as that when 
a surface is wet. resistance to erosion is 
usuallv grcatlv increased. Sand, or loose 
dirt, soaked with water could withstand 
surface dvnamic pressures of up to 
20-30 psf.' On tests on a sandy beach. 
Campbcl! said, maximum dv namic pres- 
sure obtained with the X-100, about 
25 psf-, was not great cnmigli to di.sturb 

Tests with dry gravel of varied size 
showed that dvnamic pressure needed to 
start erosion increases as the size of the 
|)articlo increases; thus, erosion with 
this type of surface can be predicted, at 
least approximately. A goo4 sod surface 
also could withstand dynamic pressures 
up to 2,000 psf.. although furtlier 
tests show that sod erosion depends to 
a great extent on type of soil and 
vegetation. 

Campbell said that for repeated take- 
off and landing operations from a given 
spot, VTOL aircraft will require some 
form of site preparation, such as metal 
plates or special tvpes of concrete. 
Asphalt is not satisfactorv- because it 
not only is subject to blast erosion, but 
melts and releases stones, and the stones 


mav be thrown against the aircraft. 

Recirculation of debris is another se- 
rious pniblcin, even for helicopters with 
their low slipstream velocities. In liov er- 
ing over dry sand or luo.se dirt, helicopter 
usuallv are Using in a dust storm 
of their own making, Cam])bcll con- 
tinued. 

Tendenev to blow debris up around 
the aircraft is aggravated when there arc 
two or more sli)Mtrcams spaced some dis- 
t.mec apart, insttad of a single slipstream 
as m most helicopters. With two or 
more, there is a strong Ujnvard flow 
against the bottom of the aircraft, with 
greater danger that the macliiiic will be 
damaged by rocks. 

Campbell suggested some fonn of de- 
flector, either on the aircraft itself or 
on the landing area, to present damage 
to the airframe or propulsion svstcni. 
Or, lie added, the slipstream could be 
directed sliglitly rcanvard to make STOL 
runs whenever possible, blowing dust 
and debris backsvatd awav- from the 


PRODUCTION BRIEFING 


Roval Canadian Ait Force has or- 
dered four additional Boeing A^erto! 1 07 
helicopters, bringing to six the number 
of aircraft piirclrascd. Tlie helicopters, 
designated Cll-113s, will be used for 
lescuc and general utility svork. 

.Army lias authorized a transmission 
overhaul life of 1,000 hr. for the Boeing 
Vfitol H-21C. Previously, overhauls 
were required every 750 hr. 

Hughes Aircraft Co. has received a 

•AeroniUitics and Spicc Administration's 
Marshall Space Might Center to de- 
velop a scaliint for use with super cold 
liquid propellants. A rubberv, clastic 
sealant vvliieh will be effective in both 
launch and deep space environments 
is planncd- 

I'elecompnting Corp.'s Power Sources 
Division will develop and manufacture 
an automatically activated primary bat- 
ierv to furnish in-flight electrical power 
for the Polaris A3 guidance system un- 
der a contract of undisclosed amount 
from Lockheed Missiles and Space Co. 

Solar Aircraft Co. will develop and 
test frontal sections for aerospace ve- 
hicles under a 21-montli contract from 
US.AP Svstems Command’s Aeronau- 
tical Systems Division. Loc'diecd Mis- 
siles and Space Co, will perform tia- 
jeetorv- and strxicfural analysis. Contract 
calls for components to withstand 
-4.500F to 5.500F up to 10 min., with 
total rc-entrv times up to 60 min., and 
a re-entry velocity of 55,000 fps. 



DETECTORS 



Lisle Chip Delectors ore used today 
In jet and reciprocoting engines, 
accessory drives, propellers, con- 
stant speed drives and hydraulic 
systems in commercial and military 
aircraft. 


CORPORATION 
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Bambi ICBM Defense Concept Analyzed 


By Pliilip ). Klass 

New York— Satellite-based ICBM de- 
fense system, similar to Project Bambi 
(ballistie missile booster interceptor) 
would require between 800 and ?,600 
satellites in low-altitiide orbit to pro- 
s’idc full global coverage, according to 
an analysis presented here during the 
recent American Rocket Socicts Space 
Flight Report to the Nation. 

The feasibility of a satellite-based 
ICBM defense systan currently is under 
study by Convair, Hughes Aircraft and 


Sftiec Technologs Liiboratorics under 
sponsorship of Defense Department's 
Aebanced Research Projects Agency as 
part of the Project Defender program 
(AW June 19, p. ?5). 

Thc rc|)ort, entitled "Some Optimi- 
zations on a Satellite-based .AICBM In- 
terceptor," uus written by Rudy R. 
Mueller of North American’s Autonctics 
Div ision, whose company was an unsuc- 
cessful bidder in the Bambi program- 

Tlic u'Cight of satellites and intercep- 
tors which must be put into orbit for a 
Bambi type system can be slashed b\ 


a factor of 100:1 thruugli the use of 
computers aboard the satellite launcher 
to discriminate bet'veen ICBM booster 
targets which can be succcssfullv inter- 
cepted and those which cannot, and 
through the use of interceptor missiles 
powered by cxtrcmcls high initial im- 
pulse rocket engines, Mueller’s analysis 
indicates. 

The Bambi ICBM defense ss'stenr 
concept seeks to intercept the ballistic 
missile during its boost phase, when 
the booster itself is easily detected b\ 
its intense infrared radiation and when 
it is a comparatirc ‘‘silting duck." An 
additional adrantage to interception 
during boost is that there is little op- 
portunity to cmplov decoys as during 
warlicad' re-entry (AW Apr. 5, p. J3). 

Inherent in the Bambi anb-ICBM 
conerpt is the reciuirement that the 
satellite launch platforms must be 
within several hundred miles of enemy 
ballistic missile launch sites. Tliis raises 
the important question of whether the 
Soviet Union, or the U. S„ wrauld long 
tolerate the presence of armed anti- 
ICBM satellites oxer its territory, even 
if the interceptor missiles carried non- 
nuclear warheads. 

The U. S- already is developing tech- 
niques for intercepting and inspec- 
ting unknown satellites, and the USSR 
may be assumed to be doing likewise. 

The large number, probably several 
thousand, of anti-ICBM satellites re- 
quired to prox’idc nccessarx’ coverage, 
coupled with natural attrition due to 
the required low altitude orbits and loss 
due to enemy interception, lias raised 
questions about the economic feasibility 
of the Bambi approach (AW June 26, 
p. 29), 

However, in Mueller’s analysis he 
limits the study to tlio physical parame- 
ters of the Bambi type anti-ICBM prob- 



SATELLITE COVERAGE domains are shown to illustrate advantage of using computer 
aboard satellite to predict which ICBMs will come within range of its missiles. All ICBMs 
which may be interceptabic from a satellite will come from launch pads that lie within 
largest circle, but only those whose trajectory brings them within the area contained by 
the middle circle can be Intercepted. Unless satellite has computer to predict each ICBM 
trajectory, the only ICBMs which arc certain to be within interception range ace those 
whose launch pads lie within smallest circle. 
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lem without attempting to assess the 
ox’cr-all feasibility of the basic concept. 

The requirement that the anti-ICBM 
satellite detect the target and launch its 
infrarcd-eiiidcd intcrcc|itor missilcfsl in 
time to intercept the target licfore the 
end of its boost period "is a severe re- 
straint and requires high accelerations 
and xelocitics for tlie interceptor.” 
Mueller said. 

For the Aiitonetics analvsis Muel- 
ler assumes a solid-propellant Min- 
iifeman as a representatix’e target be- 
cause its total boost period lasts for 
only three minutes. Allowing up to one 
minute after launch for detection by 
the anti-ICBM satellite, provides a 
ma-iimnm time of fliglit to interception 
of 120 sec. for the interceptor missile. 
This corresponds to an interceptor mis- 
sile range of up to 600 mi., depending 
upon the type used. 

Importance of Prediction 

The value of using computers aboard 
the anti-ICBM satellite to sort out in- 
tcrceptahle targets from those whose 
fliglit path will take tliem out of range 
of one satellite's interceptor missile is 
illustrated in the accompanying sketch 
(p. 82) shoxving coverage domains (three 
concentric cirefes). 

The outer circle contains the cartli- 
based launch points of all ballistic mis- 
siles which conceivably might come 
xvithin range of the satellite’s intercep- 
tor missiles. The middle circle defines 
the maximum range of the satellite in- 
terceptors. 'Thus any ballistic missile 
whoso launcit pad is xxrithin the outer 
circle and whose trajectory takes it into 
the area enclosed by the middle circle 
is a target which can be intercepted. 
Any ICBM xvliose launch pad is xvithin 
the outer circle but xvhose trajectory is 
such that it does not mox-e into the area 


enclosed by the middle circle cannot be 
intercepted by the anti-ICBM satellite, 
although it xxtiuld be a suitable target 
for an adjoining anti-ICBM satellite. 

Similadv, any ICBhf xvhose launch 
pad is within the middle circle is a po- 
tential target onlv if its trajcctocy is 
such that it remains xvithin this area 
for approximately one minute. If it 
moves outside the area of the middle 
circle, it cannot be intercepted by the 
satellite shown, although it will then 
become a target for an adjoining satel- 
lite. 

Only those ballistic missiles whose 
launch sites lie xvithin the innermost 
circle are certain to remain xvithin in- 
tercept radius of the satellite’s inter- 
ceptors regardless of trajectories xxhich 
cannot take them outside of the area en- 
closed by the middle circle before the 
interceptor arrives. 

This means that an anti-ICBM satel- 
lite xvhich docs not employ a computet 
to track its targets and predict their fu- 
ture position either must limit its area 
of effective coverage to the innermost 
circle, or else must cany and fire many 
mote interceptor missiles, many of 
xvhich can nex-er hope to intercept their 
targets in time. If the system is de- 
signed to the former criteria, where each 
satellite's area of responsibility is limited 
to the innermost circle, considerably 
mote satellites vx'ill be required to blan- 
ket a given area. 

Example Cited 

For example, in figures cited by 
Mueller for several possible optimized 
systems, to achieve global coverage with- 
out prediction xvoiild require 3,620 sat- 
tellitcs compared with only 2.290 where 
prediction is used, assuming intercep- 
tors use continuous burning rocket en- 
gines. 


For higli initial impulse intercep- 
tors. 970 would be required for global 
coverage xx'ithout prediction compared 
with RIO xvitlx prcdiction. 

Ilnxvcx'cr, this requires considerably 
more complex equipment aboard the 
satellite xxhich increases the likelihood 
of fiiiturc, xxhich in turn might require 
the use of more satellites for redun- 

(hjucllcr docs not attempt to factor 
redundancy and indix idual satellite tcli- 
abilitx' into his analysis.) 

Target Distribution 

In determining optimized systems 
cliaracteristics, the Autonctics analvsis 
assumes that small numbers of ICBMs 
will he grouped together in "chimps.” 
xvlietc the spacing betxvecn individual 
launch pads is a fexv miles, while the 
distance between dumps of missiles xvill 
he large compared xvith the radius of 
action of a single anti-ICBM satellite, 
that is ranging from perhaps SOO to 
1.000 mi. 

TTiis is the type of launch pad loca- 
tion arrangement being used hx' tire 
U- S. in order to minimize the number 
of missiles fliat might be knocked out 
by a surprise ICBM attack, xvhilc nxini- 
mizing tire problems of missile control 
and maintenance. 

“Consideration of the economics of 
the ICBM versus AICBM 'ganre' (us- 
ing 'game thcorv’) will show that from 
the opponent's viexxpoint this type of 
distribution strategy is precisely what 
he would use in order to maximize the 
cost of the AICBM system for a given 
number of available target vehicles,” 
Mueller says. 

In the Autonctics analysis, Mueller 
assumed that each satellite Iras a licxag- 
onal area of responsibility (sketch, p. 
87) providing small areas of oxerlap 



3. Guidance efficiency, u = 0. 90 • Target horizontal travel during C[, Rt = 250 naut mi 

4, Propellant average specific img,ulse - 330 Lb-sec/sec 8. Interceptor finite stages factor, f? ^ 0. 20 

TABLE COMPARES SEVERAL OPTIMIZED Baiiibi type ICBM system conRgneations. showing nmnbcT of satellites needed for cacti 
system and various other bases of comparison. Note variation in the orbital weight of the different svstems. 
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or high water 


In 1959 the Army asked Aeronulronic Division of Ford Motor Com|iany 
to investigate the praclicality of air cushion vehicles. 

Today Aeronulronic has advanced designs for two such carriers. Both 
will be able to travel almost anywhere, skimming five feet above the sur- 
face. unhampered by the weather or the extremes of climate. 

.Although |)lanned for different payloads and missions, both are highly 
maneuverable, simple to operate and easily and quickly serviced. They 
are intended to be specific answers to the problems posed by the limita- 
tions of conventional transportation. 

The smaller of the two Aeronulronic-designed vehicles will weigh 8.(100 
pounds, carry a 2 V 2 ton payload, cruise at 10 mph. It will have a range 
of 100 miles and a grade capability of .^0 ' , . 

The big machine is a high-s|>eed. heavy duty carrier. Weight: a hefty 
4-1..500 pounds, payload: 22.000 pounds, .speed: a fast 80 m|>h. range: 
800 miles. It. loo. will have a grade capability of 307r . 

In spite of this evidence of accomplishment, .Aeronutronic's work in 
the field has just begun. .\rmy Trans|>ortation Corps and Navy contracts 
are speeding further studies into the potentialities of the new vehicle. The 
ACV is destined to play a significant role in future military and civilian 
traiis|)ortaliun. 

Further information regarding the air cu.shion vehicle, as well as other 
exciting projects in work at Newport Beach, may be had by writing to 
.Aeronulronic. 



WHITE GLOVE INSPECTION 


The Stratoflex Testing Laboratory con- 
tinually evaluates products on a develop- 
ment and surveillance basis, the capability 
of hose assemblies to withstand prolonged 
conditions of heat, cold, thermal shock, 
hydraulic impulse, vibration, flexing, pres- 
sure, elongation and contraction, fluid 
resistance, vacuum and other teats. In fact, 
WHITE GLOVE INSPECTION IS ROU- 
TINE OF STRATOFLEX PRODUCTS. 


carefully inspected and tested to assure 
the highest standard of quality and per- 
formance. 

Engineers in the Stratoflex Testing Lab- 
oratory utilize the most modern and pre- 
cise equipment available. This equipment 
exposes fluid and pneumatic hose lines to 
conditions beyond those encountered in 
specific applications. 


Every fluid line assembly ordered by a 
Stratoflex customer has been manufac- 
tured to rigid specifications and has been 


For your requirements for hose and fittings 
that perform with complete reliability, re- 
gardless of fluid line requirements, contact 
your nearest Stratoflex Representative. 



between adjacent satellites. 

To illustrate the use of non-dimen. 
sional parameters developed in the 
Aiifonctics analysis .ind to gisc an in- 
dication of typical numbers. Mueller 
applied the parameters to four different 
situations: 

• No prediction and constant accelera- 
tion of interceptor missiles. 

• Perfect prediction aitd constant ac- 
celeration of iiitcrceptor mis.silos. 

• No prediction and high-impulse in- 
itial launch of interceptor missiles. 

• Perfect prediction and high-iinpulse 
initial launch of interceptor missiles. 
Prediction Results 

The results, shown in the accompanv- 
ing table, indicate that a satellite that 
docs not employ prediction and uses 
constant acceleration interceptors would 
provide an area of corerage having a 
diameter of 3-l-t iraut. mi., thereby rc- 
tjuiring a total of 3.fi20 for global co\- 
erage. \\'ith the addition of perfect 
prediction, the diameter of the area of 
cos'cragc of a single satellite would in- 
crease to 427 naiit. mi-, cutting the total 
number required to 2,290. 

Using high initial impulse propulsion 
for the interceptor would increase the 
diameter of the satellite’s area of coscr- 
age to fi5S naiit. mi., and reduce the 
total number required for global coscr- 
age to 970- With both perfect predic- 
tion and liigh-impitl.se propulsion, the 
diameter of the cos’ctagc area would in- 
crease to 718 naut. mi. and the total 
number required tlicn would he cut to 
810. 

.A gross measure of the total weight 
of liatdware that would have to be put 
in orbit for these four different svstem 
approaches can be obtained ftorn the 
calculated ratio of total weight of satel- 
lites and their interceptors to the weight 
of the interceptors (par-load) alone. 

For the worst case, using constant 
thrust propulsion and no prediction, the 
figure is 100 times la^cr than the sr-s- 
tem weight ratio for a system using 
satellites with prediction and impul- 
sive propulsion, Mueller’s analysis in- 

Oepending upon the design approach 
selected, the optimum effcctir-e inter- 
ceptor relative range varies from 270 to 
000 naut. mi. 

Some Factors Excluded 

Mueller cautions that Iris analysis does 
not include sonic factors, siicti as the 
maximum detection range of satellite 
infrared detectors and the interceptor 
infrared homing device. 

Despite these limitations, Mueller 
eniiehidcs that there appears to be an 
■mcrwhelming” adrantage, in terms of 
total system weight in orbit, to the use 
Ilf target prediction aboard the satellite 
and impulsive acceleration of its inter- 
ceptor missiles. 
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Re-enfry Drag Balloon Developed 

"Ballutc. " coated fabric drag balloon capable of inflating in rh sec. to control the liigli- 
specd deceleration of manned and unmanned re-entry sehicics. lias been developed by 
Goodyear .Aircraft Corp. Once the 9.ft.-dia. balloon lias helped case the re-entry veliielc 
through the heat barrier encountered on entering the upper atmosphere, a parachute 
would be deployed to complete the recovery. The high-altitude tecovciv .system was devel- 
oped for the Air Force Systems Command’s' .Aeronautical Systems Division.' 
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Mail the coupon today for your copy of 
the big, instrucliue Flexonics catalog. 


c. 

components for liquid oxygen 
and liquid hydrogen (and other 
fuels) often raises the question: 
“How clean is clean?" In the 
case of Flexonics metal hose, 


ducting, and expansion joints 
for both in-flight propulsion 
systems and ground support, 
is our answer: “Not just 
clean, but cryo- 
clean!” Flexonics has 
developed a unique “liquid 
honing” cleaning system, which 
produces results that exceed 
the industry’s highest stand- 
ards. Specify Flexonics for 
ducting assemblies and other 
flexible components. For the 
perfection and reliability you 
need, place the whole respon- 
sibility under one roof! 
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Government-Industry Relationship 
Re-evaluation Asked by Douglas 


(hciliaiil of tlic niilitan- piociircmeiit 
k|i.da(ion of 19-t7 and the jungle of ex- 
tensions and infcr|Mctations that has 
gionn up around it liajv been suggested 
In Donald W. Douglas. fr„ president 
of Douglas Aircraft Co. in a .speech at 
the Western Briefing Conference on 
Covemninit Contracts at Montcrcs’. 
Calif. 

Dotiglas also suggested a fundainental 
rc-c\aluation of the pliilosopln under 
which the gosernment does bn.sinc.ss 
nith defense industry, lie said that the 
governincnt-industri relationship set up 
in 1947 has been made obsrdete by ad- 
vances in militarv tcchnologs- and ness 
tecliiucal philosophies. 

Douglas called for tlic abolition of 
the .statutorv requirement for adscr- 
liscd bids. The coniplexitv of modern 
military cqiii|)mcnt. the advent of 
''•ca|)on system contracting and the need 
for new and elaborate research, test and 
manufacturing facilities often makes the 
number of well-qualificel companies 

"In these circumstances, the statii- 
for>- requirement for advertised bids is 
both unrealistic and antiquated and does 
not serve tlic best interests of the gov- 
ernment itself. Tire near impossibility 
of accurately predicting costs or the 
filial fonii the weapon ssstcin « ill take 
makes negotiation with qualified com- 
panies the onls practical path to fol- 
low," lie said. 

Negotiated Contracts 

He pointed out that tlie Defense De- 
|)nrtment has, in fact, been tending 
toward more negotiated contracts but 
only as a series of exceptions nither than 
by mote ap|)ropriatc and efficient ne«- 
|)rocurcment legislation. "Tlie laws goi-- 
erniiig procurement enacted, supple- 
mented. and amended over the jeats are 
a legal jungle that must tax the patience 
of the most expert." he said. 

There arc other rules that create prob- 
lems. "W'hcn a system manager enmes 
to the point where the books of an a.sso- 
ciate or subcontractor must he audited, 
lie runs into the problem of proprietarv 
and confidential information. Wo liavc 
detoured around this question Iw calling 
ill the govemment but as a result we 
often find ourselves without kiiouledge 
and authority comnicnsurate witli the 
res|»nsibility we have assumed.” 

Since private companies are doing 
much that was once done by tlie govem- 
iiicnt directly, it is natural that the 
government sliould be mote deepiv in- 
volved in the affairs of tlie companies, he 

"Day-to-day participation of govern- 


ment in the contractor’s business was 
once rather mild and the policies of 
finns doing business with the govern- 
ment were designed to keep it that uay. 
Now. many arc selling a different kind 
of product and the ground rules have 
clianged. We get paid not only for hard- 
«are, hut for managing a I'ast program 
iiivohiiig huge sums of wliicli only a 
small portion actiiaih- goes for some- 
fliing we, ourselves, manufacture- Tlius 
we arc now doing niueli that gmcrii- 
iiicnt used to do. and dispensing federal 
funds to sup|)liers under coiitnict to 
us. \\'e are under the obligation to be 
responsible to goi emnicnt poliev in vir- 
tually oer> anxi of mir activifi'." Doug- 
las .said. 

He said that business must learn to 
conform to the country's social and 
economic philosophies as reflected in 
govermiicnt and that government 
should reward compliant companies 
with more responsibility and trust. 
Private Enterprise 

Douglas questioned the attitude of 
govcminent tonard defense industry and 
asked whether it should he regarded as 
true jirivatc cntcrprisc- 

"If we favor private enterprise and 
this feeling extends to our defense in- 
dustry, do the usual |jrcrogativcs of a 
coninicrcial enterprise apply? Mav' the 
defense contractor develop his coqio- 
rate image as an aid to rccruitiiient of 
personnel, eoinmunitv rclalions and the 
securing of risk capital? The furor oier 
defe-nsc contractor advertising leads me 
to tliink there is some confusion on this 
question. " he said. 

"Wc must make ii|) out minds 
whether vve arc against big business as 
a fuiidaineiitnl |)olicv or whether vw 
re'Cognixe that the demands of some 
technologies are such that onlv tre- 
mendous oigaiiizations can rise to the 
challenge. \'ef>- large companies or 
groups of companies and a narrowing 
of competition may be an unavoidable 
part of maintainini a strong aerospace 
iiidustrv-. 

“The govemment quite ptopetlv is 
not interested in paying excessive main- 
tenance costs to support inefficient fa- 
cilitizafion. But will it pcmiit, let alone 
foster, mergers designed to improve the 
situation? I don't think there is vet a 
clear answer." As examples of incon- 
sistent poiicv-. Douglas referred ob- 
liquely to tlic lack of government reac- 
tion to the proposed acquisition of 
Philco Corp. by Ford Motor Co. while 
the smaller Ling-Temco-Vought merger 
is under fire by the Department of Jus- 
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Rocket Society Analyzes Space Problems 


New York— Progress and problems in 
U. S. space vcliicics, missions and global 

ican Rocket Society panels at the -ARS 
Space Flight Report to the Nation 
lield litre recently. 

The panels were highliglitcd by: 

• Technical problems anticipated in the 
Apollo manned lunar landing, discussed 
l)y Robert R. Gilnith. director of 
NAS.^'s Space Task Group. 

■ Military requirements in space, te- 
viCLved l)v Ttciiir Gardner, president of 
the Ilycon Manufacturing Co. 

• An appeal to "think out of the groose" 
to .solve tlic key l ehicle problems, made 
by Norris F. Dow, consulting engineer 
for tlic General Electric Co.'s Space 
Sciences Laboratory. 

Cilriith said Project Apollo will be 
one of the most intense efforts ever un- 
dertaken to provide simple and redun- 
dant space .systems witli high quality 
control and human consideration. He 
said the rendezsous technique may pro- 
vide tlic only means of accomplishing 
the Apollo mission quickly, and he listed 
four major teelinical problem ureas 
which must be overcome before Apollo 
can be conducted. They arc re-entry 
dynamics, earth landing, lunar landing 
and vehicle performance and reliability. 
Re-entry Data 

Gilruth said re-entry technology data 
being obtained indicates the problem of 
protecting a crew during its 5S,000-fps. 
re-entry velocity appeare solsablc. A 
steerable parachute or Rogallo-typc sur- 
face could be used to avoid hazards in 
an earth landing. Lunar landing, he said, 
will require a genuinely soft impact, and 
tlic technology of the lunar sciences 
program will contribute to the solution 
of this problem. 

Gilruth said the country is "approach- 
ing the end of tlic beginning” in 
manned space flight with Project Mer- 
cury. which has not only confirmed 
man's ability to function in space, but 
also lias resulted in development of a 
combined Defense Depattment-indus- 
tn-N.ASA management base for future 
programs. 

Apollo will requite an expanded man- 
agement cayxicity and creation of new 
resources and manufacturing capabil- 
itics. 

Apollo does not yet have a frozen 
detailed configuration, tie said, liowcvct. 
a plan is being developed, although not 
yet definite, for a long-duration space 
iahor.itory, and tliat rendezvous may 
he a large factor in .Apollo plans, Rcn- 
dczioiis ptobiems do not include just 
guidance and launch icliiclcs, he said, 


but e.xtend to tlic critical area of per- 
sona! equipment. 

Present space suit technology leases 
much to be desired, since the pilot is 
virtually iiiiiiiobilc in an inflated suit. 
The pilot feels "like he’s inside a low- 
pressure tire," Gilruth said. 

Gardner appealed for recognition of 
military space requirements. Bureau- 
cratic and policy problems are hamper- 
ing the military space pnigraiii. he said, 
but the deficiency in big boosters is the 
same for botli ciiilian and mililary 
programs. 

The fact that today's space policy is 
oriented toward science is "fine.” Gard- 
ner said, but military space missions are 
needed, and decisions for them ate 
needed from a higli level of government. 
Council Inadequate 

He said the relationsliip between 
NASA and tlie Defense Department 
must be tiglitened, and tliat tlic small 
Space Council is not enough. 

Gardner said the projects the Soviets 
are conducting in space look “more and 
more like military'’ experiments, and 
the recent resumption of Russian mis- 


sile tests "signals bigger boosters.” 

He said many military projects, |)ar- 
ticularly in nuclear energy, ballistic mis- 
siles. rockets and electronics, ha\c de- 
veloped useful ciiilian applicalimis. 
He said tliere is a need to deielop a 
system for neutralization and capture of 
satellites, but "no siicli program is under 
an accelerated status." 


Retaliatory System 

Gardner said lie is not making a case 
for a retaliatory space weapons system, 
but there arc a number or possibilities 
to think about. Among them ate bombs 
in orbit, lunar-based bombs and "lost” 
space fleet, using decoy and cimccal- 
niciit for manneJ space icliicles. 

Dr. Oskar Morganstem of Princeton 
University pointed out that prospects 
for international cooperation in space 
arc dim. since tlierc are only two space 
powers and tlicy are hostile. lie said 
agreements witliout enforcements arc 
meaningless, and space control will not 
he easier to achieve than nuclear control. 

CE's Dow, urging engineers and sci- 
entists to think creatively to solve basic 
vehicle problems, listed these problems 



HUGHES COMMUNICATION SATELLITE, being developed far NASA under Project 
Synconi. is expected to weigh about 60 Ib. Pint kunehing of the satellite is scheduled 
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Today it would take ten super-klystrons to generate more than 
a megawatt of average power. But now Eimac is ready to do it 



with one. 


Todav, the most powerful klystron available can DC power supply (325,000 volts at 10 amps steady 
produce 1 OOKW of average power. But now Eimac curreut). Not for the company that’s made more high 
is ready to develop a klystron with ten times this power klystrons than any other manufacturer. Not, 
capability... a klystron that can generate more than in short, for E/mnc. Write for information about this 
one megawatt of average power ! supei’-klystron capability to: Power 

Impossible? Not for the company that’s designed, Klystron Marketing, Eitel-McCul- 
financed and built the world’s largest high voltage lough, Inc., San Carlos. California. 




NEW HIGHS 

IN METALLURGICAL PROPERTIES FROM EXOTIC METALS* 


DISC TURBINE WHEEL and half cross secfion s/iowmg 



Turbine components made from Cameron forgings have 
hit a new high in forming and in metallurgical refine- 
ments, developing not only room temperature properties 
up to 20% over specifications but, more importantly, 
producing the same over-specification values at elevated 
temperatures. 

With Cameron’s special forging techniques, using one 
heat and one push, uniform properties are produced 
from surface to center and from hub end to flange end. 
Even in high density alloys, interesting economies are 
effected. Favorable billet to finished forging weight ratio 
means less of the ex])ensivo materia! is used in each 
operation. Because of improved grain structure and close 
controls throughout the entire process, machining quali- 
ties are excellent. 

With Cameron forging techniques, our customers receive 
a better component functionally and economically. Check 


the accompanying comparison of specification val- 
ues and obtained values on the two turbine forging 
components shown — let us show you what can be 
done with your problem forgings — just CALL, 
WHITE, or COME BY 



as radiation, reentry and rendezvous. 
He suggested electrostatic deflectors for 
radiation shields; Rogallo-typc devices to 
broaden the reentry corridor two or 
three times, and rendezvous while in a 
lunar orbit to decrease the effects of 
gravity in an eartli orbit. 

An' electrostatic shield can be effec- 
tive. lie said, if a system can be dcs'd- 
oped which can generate 20,000 volts 
per cubic centimeter. Refractory fabrics 
can survive re-entry beat loads, 

Willis M. Hawkins, vice president 
and general manager of Lockheed Mis- 
siles and Spate Co., said vcliide prob- 
lems center around insufficient knowl- 
edge and the fact that dollars ate made 
available for space ptograins one year 
at a time. 

He said the U.S. "has a long way to 
go in reliability." particularly in safety, 
durabilitv. and life support systems. 
He suggested investigation of "human 
storage” or hibernation for lunar and 
Mars missions, since less than half tire 
life support materials will be requited 
with this technique. 

Simple Sdtellite Needed 

John R. Pierce, director of research 
for Bell Telephone Laboratories, said 
communications appears to be tlie only 
space field with direct commercial appli- 
cations. He said tremendous advances 
arc required in reliability and predict- 
abilitv, and a simple satellite, with a 
maximum of 1,000 components, may be 
the best approach. 

Gilruth said it is cxtrcnrely difficult to 
assess Cosmonaut Gherman Titov’s re- 
ported illness during his flight. He said 
Sosict cosmonauts "arc considerably 
younger and less experienced" than 
those in Project Mercury and this may 
be a factor in his reactions to tlie flight. 

Gilruth said he is not certain that 
inner-ear illness will be cncounteted by 
all astronauts and he is not convinced 
of the need for artificial gravity for ex- 
tended manned space flights. 

Don G. Mitchell, vice chainnan of 
the board of General Telephone and 
Electronics Corp., said industry's major 
challenge Is to recognize the opportun- 
ities or space when it sees them. He 
said space science and technology will 
surpass the industrial benefits of nuclear 
phvsics and electronics, particularly in 
the areas of; 

• Propulsion, which will be affected 
through new chemical techniques and 
processes developed for rocket fuels. 
Simple and highly efficient powerplants 
for aircraft and automobiles and new 
concepts in power generation will result. 

• Instrumentation, which will benefit 
from clcctionic hydraulic and mechan- 
ical systems used in space vehicles. 
Electronics has brought with it strong 
emphasis on miniaturization and micro- 
miniaturization. 

• Bioastconaiitics, which may answer 


many medical and health problems while 
it solves problems of man's survival in 

^Industry will benefit from re-entry 
materials research, and possibly from 
the ability to harness radiation, Mitchell 

He pointed to the great potential in 
communications satellites as a solution 
to the growing problem in overseas 
communications. Number of calls from 
the U. S. to the rest of the world, which 
will number four million this year, will 
pow to 100 million by 1980, Mitchell 

U. S. and Soviet space programs were 
evaluated at an evening session during 
which the panel moderator, Arthur 
Clarke, past chairman of the British 
fnterplanctary Society, put 16 questions 
to a group composed of Dr. Hugh L. 
Drydcn, NASA deputy administrator; 
Gen. Bernard A. Schricset. Air Force 
Systems Command commander; F. J. 
Kriegcr, Rand Corp.; Dr. Arthur Kan- 
trowitz. Avco Corp. vice president, and 
Dr. Wemher von Braim, director of 
NASA's Marshal! Space Flight Center. 

Midway through the discussion, 
Kaiitrowitz and Drydcn stated sharp 
and opposing views on the military and 
civilian uses of space. "It is a fiction to 
say tliHt there arc two space programs, 
one military and the other civilian," the 
Avco scientist said. He pointed out that 
space technology is basic both to the 
uhlitary and civilian programs and, as 
such, there should be one over-all na- 
tional effort in space. Drydcn. admit- 
ting that there was a definite military 
role in space, countered by saying that 
the end applications of military and 
civilian programs differed and therefore 
necessitated separate efforts. Many ob- 


sea'ets thought it significant that Kan- 
trowitz’s remarks drew heavier and 
longer applause from the many hun- 
dreds of ARS members and general pub- 
lic in the audience. 

The question of the rendezvous tech- 
nique came up again at this panel 
session, as it did frequently throughout 
the week-long ARS meeting. "Wc will 
make a decision by Christmas time.” 
Drydcn said, "as to whethet this tech- 
nique will be out main line of attack." 
Kantrowitz asked von Br.tun why the 
U. S. is not exploiting its present launch 
capability— with vehicles like the Atlas 
or Titan— to achieve an early ability for 
rendezvous (AW Sept. -1, p- 60). 
Apollo Louneh 

Von Braun answered that it would 
lequirc about -400.000 lb. in orbit to 
launch an Apollo vehicle of 1 50.000- 
165,000 lb. on a lunar mission. To as- 
semble that weight in orbit, von Braun 
said, would require around 100 Atlas or 
Titan boosters and the problem would 
be similar to "flying the Berlin airlift 
with Piper Cubs.” Dryden said that 
NASA had studied the possibility of 
using existing missiles for rcndezious 
but was "appalled at the material and 
logistics problems involved” and that 
the prospects of assembling 1 00 ot more 
pieces in space was "fri|htening." Both 
Dnden and 'on Braun agreed tliat no 
mote than two or four rendezvous mis- 
sions could be handled conveniently in 
the assembly of an orbiting space sup- 
port facility for Apollo vehicles. 

Clarke said that Soviet Premier 
Klirushchcv had boasted recently that 
the USSR would soon place 50 tons in 
orbit and asked the panel members how 
soon they thought the Soviets and the 
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U. S. would accomplisli this feat. No 
panel member ventured a fuess on tar- 
get dates, but Gen. Sehriever noted that 
“tlicy [the Soviets] liave vet to say that 
thes' intended to do something and then 
failed to produce as promised. I 
wouldn’t be surprised if thev achieved 
50 tons in the near future.” 

Dryden said that the Soviets have 
shown continual improvement in theit 
booster systems, going from four to 
seven ton paylo.ids- \'on Braun de- 
scribed the Iwostcr competition between 
the two nations as a "leap-frog” business 
and said that the U. S. now has a proj- 
ect under dcs’clopmcnt that could lift 
'■double 50 tons" into orbit-presumably 
the Saturn C-4 \eliide. 

In discussing the time, money and 
scientific talent that U. S. industrv de- 
votes to the ritiuil of proposal mating, 
all fis’e panel members agreed that this 
n’.TS wasteful but unavoidable in a free 
enterprise systenr. \'on Braun said that 
he had recently talked with Leonid I. 
Sednr-. USSR Academy of Science, and 
asked the Soviet scientist which agency 
in the US.SR rer'iews new proposals. 
‘‘Unfortunatch-." Sedov replied, accord- 
ing to von Braun, "we do not have the 
problem." The Soviet scientist went on 
to say. von Br.um reported, that "the 
enllcctis'cs must be periodically stirred 
up" to abandon old. pmsen systems and 
to start development on new concepts. 
‘‘Where we mav have too much compe- 
tition.” von Braun said, "it would ap- 
pear that the Soviets may bas'e too 
little." 

Discussing global communications 
ssstems. Kriegcr said that current Soviet 
literature contains mans- references to 
comniimications satellites but that he 
belicsed that this was a sop for the 
Russian people and not an indication of 
any Soviet competition for the U. S. 
in this area. "Besides." the Rand physi- 
cist .said, "a communications satellite 
si-stcni would complicate their security 
program" by pros'iding other nations 
witli another means of broadcasting un- 
censored news to the Soroct pcoplc- 

Drs'den noted that it was an interest- 
ing side facet of the Soviet program that 
the USSR has not launched a general 
scientific payload since Sputnik 111; all 
subsequent satellites and missions have 
been in direct support of manned space 
flight. 

Tlic charge that the U S. has tended 
to emphasize the machine, rather than 
the man in space, was denied by the 
N.^SA deputy administrator. "Both 
NASA and the Defense Department 
from the beginning liave agreed, " Drs- 
den said, "that no space program could 
Ik complete without man." Gen. 
Sehriever added that ntan was an essen- 
tial part of space exploration and cited 
the X-IS program as an example where 
some Schieles would have been lost had 
a man not beat used in the system. 
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FMC 

TRACKED 

MOBiUTY 

'forThe 

PERSHING 



Firepower plus mobility . . ■ that’s the 
Army’s new Pershing missile system. 
Firepower supplied by The Martin 
Company's 2-stage ballistic missile. 
Ground mobility provided by fully- 
tracked XM474 vehicles designed and 
built by FMC. The vehicles carry all 
elements of the Pershing system — the 
missile, the transporter-erector-launch- 
er, communications and fire control 
equipment, nose cone unit and power 
supply. The XM474 vehicle uses mili- 
tary-standardized power train and 
suspension components, common to 
the Army’s M113 APC. The use of 
these standardized, proven components 
means low cost, low maintenance, and 
high reliability. Let FMC apply its 
experience to your mobiKty problems. 
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Space Controls 
engineering openings 

Hughes space Systems Division has immediate openingsfor Electronic Engineers, Mechan- 
ical Engineers, Physicists and Aeronautical Engineers to work on Project Surveyor— a 
spacecraft which will soft land on the moon, Once there. Surveyor instruments will 
perform a variety of scientific tests; drills will pierce and analyze the moon's surface; high 
quality television pictures will be transmitted to earth; other instruments will measure the 
moon's magnetic and radiation characteristics, ■ To accomplish this step into space, 
Project Surveyor requires the talents of imaginative junior and senior engineers and 
scientists to augment its outstanding staff. Experience is preferred but not required. A 
few of the openings include: 



Inquire today 







HUGHES 
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Micro-organisms Die 
In Space, Tests Show 

Recent vacuum chamber tests at 
Hughes Aircraft Co.. Culver City, 

sim’ivc long in a space corfronment and 
that it may be possible to eliminate the 
cspcnshe practice of sterilizing space 

The tests were made in a facility 
which includes high sacuum pumps, 
multiple test chambers, liquid nitro- 
gen traps and provisions for collecting 
and analyzing outgassed or evaporated 
products, as part of a company-funded 
space environment study program- 

Only a comparatively few tvpcs of 
micro-organisms out of hundreds of 
thousands known to exist have been 
tested in the program, but Hughes sci- 
entists feel it is significant that not 
a single one tested could withstand 
prolonged space exposure. 

Some organisms remained viable after 
exposure for 10 days at a pressure of 
8 X lO"* mm. Ilg, equal to 200 mi. 
above the earth, but all specimens died 
after exposure for 50 days at pressures 
of 1.2 X lO"' to 6 X I0‘* mm. Ilg, equal 
to 300 mi. altitude. 

The vacuum facility, constructed by 
Hughes’ laboraforv- staff, can simul.ite 
high vacuum, the lieat sink of space, 
tliermal extremes and visible, infrared, 
ultraviolet and liigli cuetfy radiation. 
One portion will reproduce the neatly 
pure vacuum on the moon. 

Made entirclv of Pvrex glass, the ap- 
paratus uses mercury diffusion and ion 
pumping. Tire svstem is rcguiarlv main- 
tained at 5 X 10-’ mm. Hg. (250-mi. al- 
titude) through use of special valves 
and cement scaled ground glass joints. 
Pressure in any chamber or series of 
chambers can be ion pumped to 1 x 
lO"* nim. Hg. (450 mi. altitude). System 
can he run continuouslv for months. 

Any section can )x; brought to at- 
mospheric pressure without disturbing 
otlicrs where tests may be in progress. 
Only a few minutes arc requited to 
reach a given low pressure in small cs’al- 
nation chambers for testing small itans. 

Convention Recruiting 
Ban Favored by Firms 

More than 75% of a total of 200 com- 

E nics recently queried would favor a 
n on reemitiirg engineers and scien- 
tists at technical conventions, and 87% 
of tliose surveyed said they would abide 
by a general industrv agreement to halt 
convention tccruiting. Majority of the 
companies is in aerospace and elec- 
tronics fields. Of companies surveved 
by Dcutscli & Shea. Inc., an advertising 
company in New York, 65% now tc- 
cruit at conventions. 



SHOCK AND VIBRATION PROBLEMS? 


CONTACT THE SPECIALISTS: 

BARRY CONTROLS 

eavnica or B,r„ w-igh. con.o-.uon <1S> 

700 PLEASANT ST., WATERTCWN 72, AUSS. 1400 FLOWER ST., CLENDAIE, CALIF. 


AVIATION WEEK end SPACE TECHNOLOGY, Oclobef 23, 1961 





WORLD WIDE SERVICES; APPRAISALS AND ECONOMIC STUDIES • ARCHITECT-ENGINEERING • CONSTRUCTION • ELECTRONIC SYSTEMS 
AND COMPONENTS • MINING AND METALLURGICAL ENGINEERING . PERSONNEL TRAINING • PETROLEUM-CHEMICAL ENGINEERING 
PETROLEUM PRODUCTION SYSTEMS • PLANT OPERATION • POWER PLANT ENGINEERING • WATER DEVELOPMENT AND SYSTEMS 


100 


NEW AEROSPACE PRODUCTS 



Miniature Rate Gyro 


Hermetically scaled rate gyro is 2.07 
in. long with a in. dianictcr and 

has an output up to 50 enabling 
use without additional ampliK'ing dc- 

Designated the RG5-4-0105-1, the 
gyro includes use of glass and carbon 
materials in the air damping asseniblv 
to ensure frequency icspon.sc over teni- 
perature changes. Dual wipers on the 
output potcntioinctcr are said to pro- 
vide low resolution and Imv contact 
resistance tluougli missile environmen- 
tal shocks and random l ibration. Iligh 
torque d.c. motor and factorv-prcloadcd 
rotor bearings make possible a starting 
time of two seconds. 

ft needed, ntlicr configurations and 
mountings can he furnished. 

Humphrey. Inc., 2805 Canon St., 
San Diego 6. Calif. 



Vibration-Shock Tester 


Combination \-ibration and shock 
testing instrument, designated ST500, 
features a 250 force-lb., air-bearing ex- 
citer for testing large conipoiients and 
subassemblies. 

Instrument enables shock-testing to 
more than 5.000g and \ibration test- 
ing over a useful ftequenev range of 
5-30,000 cycles, with first inajor rcso- 
nana‘ above 6,000 cycles, k'ibration 
exciter employs air bearings to support 
the moving clement, pennittiiig precise 
testing without the complications of 
compensating devices. 

Intcmatioual Telephone and Tele- 
graph Coip., Industrial Products Divi- 
sion, San Fernando, Calif. 



4-Band Home Aircraft Receiver 

New Model 711-WN -Mr-O-Ear 
4-band receiver picks up planes in 
flight, airport towers and all general 
aviation communications on the VIII' 
band. lx)w frequency band picks up 
U. S- Weather Bureau information 
broadcasts. Other bands arc tuned to 
marine and police broadcasts and stand- 
ard -\M broadcasts. All bands have 
squelch control. 

The new receiver has panel lighting, 
|)rc,-cision slidt-mic tuning, clear mark- 
ings on all aviation frequencies, head- 
phone [ack, seven tube circuit with 
heavy duty 6 in. speaker, tuner output 
and provision for external anicnna.v. 

Unit price: S>N.95 

Nova-Tcch, Inc,, 1721 Sepulveda 
Blvd,, Manhattan Beach, Calif, 



Helicopter Dual Tachometer 


New \'ecfo Mode! #60 has rotor 
rotation calibrations cm tlic outer scale 
and engine cranksliaft speeds calibrated 
on the inner scale. Priced under 5160, 
the new dual tachomefer h.is recently 
been accepted as standard equipment 
on Hiller Ivelicopters. 

Rotor nitafion speed is calibrated 
from 0-450 rpm., and engine crank- 
shaft speeds from 0-4.000 rpm. Range 
markings ate provided by \'«to basSd 
on helicopter manufaeturers' engineer- 
ing-performance specifications. 

Vecto Instrument Corp., 8124 Lock- 
heed. Houston 32, Tex. 


VAP-AIR MERC 
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BUSINESS FLYING 




Beech Revising Plane Promotion Methods 


Bv Frwin J- Biilhan 


DEBONAIR rtidio grouping is pLiccd nn a panel tilted outward to provide i 
5C.it witl; improverl vision and icjil; access tn tlic controls. 


Wichita, Kan.— Siimillancoiis mass 
unveiling of a complete line of business 
aircraft is being abandoned by Beech 
Aircraft Corp. for the 1962 model year. 
Tire recent management decision is 
intended to case pressures on the coni- 

S ny and its field organization which it 
;ls seriously hamper sound engineering 
and marketing programs. 

Introduction of tlie- 1962 versions of 
the Model 2? Debonair single-engine 
four-seater and the Model 65 Queen 
Air incdimn-hcavv twin this month 
follows the pattern which the company 
is e-speriincntiiig vi’ith in its piogiain- 
Basicalh. the Be'cch plan calls for; 
• Dropping the traditional annual in- 
tctnational s.iles meeting attended at 
the factorv here by Inuidreds of dis- 
tributors, dealers and their .sales and 
service personnel and .substituting in- 
stead a program of taking several mod- 
els at a time over an extended |)criod 
directly into the field for introduction 
at the' distributor-dealer locations. 

• Holding tlic line nn aircraft modifica- 
tions for the sake of increlt distinguish- 
ing a "new model from the previous 
year’s version" and instead, feed these 
innovations in nn a more routine basis 
in the cootsc of a model's life span. 
Indications arc that considerable pres- 
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MODEL B-33 DEBONAIR optional fuel biikagc b 10 gal. for a total of 80 gal., permitting flights of 1.139 mi., nonstop. 


sure lias been exerted on Beech man- 
agement hv its influential distributors 
to steer this ne-vv course. To: one thing, 
the traditional annual iiiccting.s have 
grown over the years to the stage where 
the field oigjiiir.itions have felt it nec- 
essary to have a number of their key 
personnel attend if the various segments 
of their opemtimi— for cxam|)le their 
individual product managers— were to 
obtain maxiiiiuni use of the opportunity. 

Since attendance could stretch out 
over a week's time, or perhaps longer, 
absence of these people from their |)ti- 
iiiary sales and service responsibilities 
back home was keenly felt. \ common 
sight at such a meeting vv-.is paging of 
numerous attendees and their scurrying 
tr handle long-distance calls from their 
home offices relating to a problem that 
had come up requiring their personal 
attention. In some cases, a prospect who 
had been vacillating for a considerable 
time would decide that this was just 
the time lie would like to make his 
decision to purchase. 

.-\ttcnding these meetings also be- 
came costly in travel, entertainment 
and living ex|)cnses for the distributor- 
dt-jlct and tlic parent company. They 
|)ostd a eoiisiderable strain on the inan- 
ufactiircr for vvcek.v in advance of tlie 
meeting in making preparations. 

Distributors and dealers feel that the 
practice of making the previous models 
"olxsolete" yearly ]>laccd a tremen- 
dous financial strain on their organiza- 



FRONT SEATS of 1962 Bccehcraft Model B-33 Debonair have been redesigned to provide 
four-position inclination and three-position fore and aft movement. Price of the basic 
Dcbonuii is $21,979. upproximatcly S229 Iiigher than last vear's airplane, Companv. 
however, has developed an optional equipment package at a tactoTy-inslalled price of 
S3.290. that provides a saving of $700-800 over earlier purchasing svstcni. 
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Any or all 
Time Codes... 


-A.s^xroxs.A.'i*. 


ASTRODATA can give you, in one standard in- 
sirument at standard instrument prices, any pres- 
ently used time code format or up to 8 codes 
simultaneously. You can choose from more than 
30 standard options, all immediately available 
off-the-shelf. Only Astrodata can honestly make 
this offer. 

Astrodata's complete line of solid state time code 
equipment is built to MIL requirements around 
modular plug-in circuit cards. Right now cards 
are on the shelf for all time code formats in use 
today, including IRIG Members A, B, C, and D; 
NASA 36-, 28- and 20-bit; Atlantic and Pacific 
Missile Ranges, Eglin, White Sands, etc. 

Using these standard modules, and combinations 
thereof, Astrodata supplies “custom" generators/ 
translators in the shortest possible time and for 
the lowest possible price. No costly engineering 
design is involved. 


Astrodata’s approach also avoids early obsoles- 
cense. The user can add and subtract modules 
with ease; instead of a complete new generator 
or translator, he orders new cards as he would 
spare parts. As new code formats are developed, 
Astrodata develops new plug-ins at once. 

We invite you to investigate, and will be happy 
to supply names of customers in your area. 
Example oj Astrodata Time Code Equipment 




SERIES 6190 TIME CODE GENERATOR 
Available tor generating all time code formats: stabil- 
ity, 1 part in 10* per day with Internal frequency 
standard, also precise synchronization to estarnal 
Irequancy standards; multiple, simultaneous serial 
time code outputs; 8 simultaneous pulse rate outputs. 
(1 me per second to 1 per minute): 3 optional inter- 
changeable plug-in power supplies (60 cps, 400 cps. 
28 v/dc): complately transistorized. 



denionstrators, fully equipped, and the 
prospects of being eaught with an in- 
ventory of the prci’ious year's models 
because customers became aware that 
a new model ycat was coming up was 
emphasized last year. Sales slid sftarply 
as a result of the U, S. general business 
recession and many members of the 
field organizations were Iiard-liit becaii.se 
of laek of ready capital to maintain 
day-to-day operations because they liad 
so much tied up in demonstrator and 

lligli-lcvel Beech nianagcincnt also 
feels that the urge to have "something 
new" in each model trcti’ year puts an 
artificial pressure on its engineering de- 
partment. which often had to reduce 
efforts on long-term programs to meet 
tight deadlines regarding incorporation 
of some minor impros ement. 

Thc iic'v program probably will re- 
sult in concentration on dcscloping 
really worthwhile improvements under 
less deadline pressure for incorporation 
even- two or throe years. Such will he 
particularly the case in the more expen- 
sive tw'in-cnginc airplanes, insentories 
of which are particularly sensitise to the 
annual ‘'forced obsolescence” practice. 

Beech iiiaiiagcnient personnel cm- 
Ijliasize that the current decision is an 
experiment, since the competition may 
decide whether the Company will be 
able to continue this courac. But indi- 
cations are that this program dovetails 
into the company's current long-range 
product dciefopment plan. The plan 
spells out in some detail the model line 
mcr the next few years and forecasts the 
esohement of the current basic line of 
business airplanes, continuing produc- 
tion of some nindcls with improve- 
ments, discontinuing production of 


other models and replacement of these 
with completely iicv'’ types, .^s part of 
this future growth, the drawing boards 
already detail particular stsling char- 
acteristics the company is stris’ing for 
that will promote the "Bcccli family of 
aiqjiancs" concept. 

The 1962 Debonair, for example, 
points up one aspect of this design aim 
ill its swent icrtical tail which follows 
the general line of the Baron light-twin. 

This decision to postpone model 
changes except for important improsc- 
menls is not a radical innovation in the 
industrs— Aero Commander is a con- 
temporars example of a finn which has 
followed this policy for seats. But in- 
dustrs’ obscivcts ate particnlarlv inter- 
ested in seeing how one of the big three 
—Beech. Cessna and Piper— fares in this 
approach. 

Presentations of the 1962 Debonair 
and Queen Air are being made across 
the country by two Beech factory teams 
in 12 key areas. One team covers the 
eastern portion of the tour and com- 
prises \'ice President-Marketing \Vs-man 

L. Henry, Marvin Small, Larry Ball and 
Jack R. Carlin, the other covering 
the western section and comprising 
Vice President-Domestic Sales Leddv 
Creever, Tliom.is W. Gillcs|)ic, Michael 

M. Gordon and W, F. Baberick. F.ach 
two-day .stop will brief an attendance of 
32-60 dealer-distributor .sales and ser\’- 
ice personnel. 

Important innovations in the pair nf 
new business airplanes include: 

• Increase in range for the Model B-33 
Debonair four-pliicc airc'.ift with op- 
tional fuel tankage up 10 gal. for a 
total of 80 gal., permitting flights of 
1.132 mi. nonstop, incltiding allowance 
for wann-up, taxi, takeoff, climb to alti- 
tude and 42-min. rescr\-c. l.ast year’s 
A-33 had a range of 1.120 mi. without 
ans' of the above allowances. 

• Price of the basic Debonair is S21.972. 
approximately S222 higher than last 
year's airplane. But the com(iany has 
dcs'cloped an optional equipment pack- 
age at a factorv-installcd price of S3, 220. 
which covers most of the items prer’i- 
oiisly ordered by customers, that pro- 
vides a s.i\ings nf some S700-800 over 
the ciirPcr svstem of piircliasiiig units 
on an individual basis. F.qiiipment con- 
sists of a Beech Power Flitc Control/ 
Tactair autopilot marketed under the 
Beech name, gx'ro horizon, and direc- 
tional giTO, witli complete vaciuini sys- 
tem, instrument kit comprising electric 
tum-and-bank. rate of climb indicator, 
clock, outside temperature gage and cyl- 
inder head temperature gage, a 20-amp. 
generator, right-scat rudder pedals, aiix- 
iliars' wing fuel tanks, additional sound- 
proofing and a Motorola T-12 .ADF. 

• Radio grouping is placed on a panel 
tilted to provide the man in the left 
scat svitli improred vision and teadv 
access to the controls. Iiistrumeiihition 


B-33 Debonair 

Powcrplaiit . . .Canticicntal IO-470-K al 
225 hp. 

Gross weight J.nOn lb. 

Empty weieht 1.7-f5 lb. 

Useful lind 1.255 lb. 

Top siieed 195 iiipli. 

Cruise speed (75% power). . .185 mph. 
Cmise speed (65% power). ..180 iiipli. 
Range (with tesersc, 65% power. 

180 mph.) 1,155 tiii. 

Rate of climb 960 fpin. 

Setviee ceiling 18.400 It. 

Stall speed (gear down, flaps down 
30 deg.) 60 iiipb. 


section is designed so that loosaiiiig a 
single fastener permits ssvinging the en- 
tire group dosvn for access. 

• Front seats have been redesigned to 
provide four-position inclination and 
tlircc-position fore-and-aft movement. 
Larger wheel brakes, comparable to lire 
Bonanza, are used in the new model. 

• Useful load on the 1962 Queen ,\it 
is up to 3,060 lb., an increase of ap- 
proximately 20 lb. os'cr the pictious 
model- Cross sveight for the six-to-cight 
passenger aircraft remains at 7.700 
lb. Revised cabin interior ptosides lU 
cu. ft. additional space and allows ii 
baggage area of 29 cu. ft., haring a 
ciipacitv of 550 lb. Beech is retaining 
last vear's price of SI 26.000 for the 
basic model of the Queen Air in the cur- 
rent airplanes, attributing tire liold-tlic- 
linc on costs to increased production 
rates. Since last May. factory sales on 
the Model 65 liave averaged 13 
monthly. 

Beech Sales Exceed 
$70 Million in FY’61 

Total sales exceeding S70 million tor 
the fiscal year ended Sept. 30 arc re- 
ported bv Beech Aircraft Corp.. down 
markcdlv from the previous year's S9S.7 
million. Tire decline is attrilniteil to 
phaseout nf important military subcon- 
tract work and slowdown in biisiiic's 
aircraft sales which the industry experi- 
enced as a result nf the U. S. rccc-.ssion. 
The companv declared a 15-ceiit cisb 
dividend and a 2% stock dividend, the 
former to holders of record Oct. 2() :iiid 
the latter determined by last sale or 
closing bid price on tlic same date. 

Company reports increased partici- 
pation and prirate study programs in 
aerospace dcsclopmcnts including 
.Apollo, Satiinr, Centaur and Titan and 
says th.it it is curreiitlv negotiating a 
multi-million dollar follow-on niilit.iry 
contract and expects to complete nego- 
tiations on an Armv production order 
this month. Its four-place PO-169 
SI2.000-class business plane project is 
in preliminary phase of flight test. 


AVIATION WEEK and SPACE TECHNOLOGY, Oc 


23, 1961 


105 




...THAT’S HOW THE NEW ITT LORAN-C MEETS AIRCRAFT REQUIREMENTS 


Continuous, automatic positlon-fixing-rlght on the nose-accurate 
within 1000 feet per 1000 miles distance from ground station. 
That's the kind of performance ITT’s new Loran-C delivers, even 
when used aboard high-speed jets. Offering longer range than pre- 
viously obtainable, it is the first Uran-C ever designed specifically 
for aircraft. 

Though it may be used viith equal effectiveness aboard surface 
vessels, ITT Loran-C is right on the nose in meeting the special 
demands of aircraft applications, light weight-only 75 lbs. Com- 

AVIONICS • COMMUNICATIONS • MISSILE AND SPACE 


pact-only 1.75 cubic ft, in standard I'/aATR proportion. Easy 
servicing— the unit is 95% modularized. And you can obtain a new 
high in reliability, since transistors have practically eliminated 
vacuum tubes in this rugged new 
design. 

For further Information contact 
“Marketing Department,” ITT 
Federal Laboratories, 500 Wash- 
ington Avenue, Nutley, New Jersey. 



FEDERAL LABORATORIES 


: SYSTEMS ■ PHYSICAL SCIENCES • ELECTRONIC DEFENSE 


ADDITIONAL CABIN WINDOWS and saw-tooth loavers beneath engine nacelles distinguish Cessna 720 Skylnight from earlier 310F. 
Aviation ff'eek Pilot Report: 

Good Controllability Is Cited in Skyknight 


By David A. Brown 

New York— Cessna Aircraft Corp.’s 
Skyknight. .1 tiirbo-supcrcliarged light 
twin designed primarilv for business 
(iwners n'ho w.mt high altitude perfonn- 
ance in a low-cost aircraft, proves itself 
in flight to have excellent controllability 
at losv speeds and in unusual attitudes. 

The nvt-piace aiqrlanc is forgiving 
of pilot errors and performs well 
through a wide range of flight con- 
ditions. 

Follow-on Model 

Designated Model ?20, the Skvknight 
IS a beefed up follow-on to the non- 
supercharged Model 'lOF (.AW Mav 
22, p. 92). The Skvknight is built 
around the basic slOF structure, with 
changes where nccessan- to incorpor.itc 

hlodifications in the new Cessna air- 
craft include; 

• Wing and nacellcs-Tlic basic 11 OF 
wing structure h.is been modified in the 
region around the engine nacelles to ac- 
commod.itc the added "eight of the new 
nacelle and the cxiiaust-drisen turbo- 
siipcrchaigcrs. The nacelle augmenters 
and the muffler have been removed and 
the 221-in. deep nacelles faired into 
tlic wings. "Siw-tootb" Icuscrs under- 
neath the nacelles house mamiallv oper- 
ated cowl flaps which control engine 
operating temperatures. Engines are 
mounted on rubber shock mounts and 


a new exhaust system employs expan- 
sion bellows between eaeli cylinder ex- 
haust outlet and at the rear of the 
engine. A stainless steel protection 
shroud and firewall separates the en- 
gines and the turbo-supercharger from 
the wing structure. Two air inlets 
have been added to each wing, one in- 
board and one outboard of each nacelle. 
Tire outboard inlet provides coolant air 
to the supercharger turbine and sur- 
rounding area, but Cessna says there 
is no major heat problem regarding 
turbine operation. The inboard inlet 
supplies ram air to the turbo-super- 
charger. In addition, there are two 
automatically operated auxiliaiy super- 
charger air inlets. Tlie\' arc u|)strcam 
from the supercharger air filter and can 
circumvent a clogged filter or inlet. 
Each nacelle lias two underwing out- 
lets, one for engine exhaust and a sec- 
ond for the autom;itic supercharger 
exhaust uaste gate, which holds engine 
operation to a maxiinuiii of ’5 in. Hg. 
manifold ptcssiite regardless of throttle 
or mixture setting, altitude or pressure. 

• Fuselage-Sk-vkniglit’s fuselage has 
been deepened 51 in. from tlic station 
immcdiatch' aft of tlic pilots' scats to 
tlic rear of the ai^laiic. Most notice- 
able effect of tliis is the increased head- 
room and leg room asailaWc for tlic 
fifth passenger. The t"c) passengers im- 
mediately behind the pilots also benefit 
from increased room. 

• Empennage— Angle of incidence of 


tlie elevator has been changed from the 
310F’s —1 deg. 44 min. to 0 deg. 
Effect of the change is to ffli c the Sky- 
knight a more “on the step" tide and to 
eliminate some drag found in the earlier 
model. 

• Engines— Skyknight is powered In t "0 
Continental TSIO-470-B horizontally 
opposed, six-cylinder fuel injection en- 
gines. equipped svith AiRcscarch Model 
T-1 106 tiirbo-superchargcrs. The tiirho- 
supenrhargers enable the engines to 
maintain their full rated output of 260 
hp. at 2,600 qim. and ’5 in. Ilg. mani- 
fold pressure to a critical altitude of 
16.000 ft. 

To evaluate the Skyknight. this 
.Aviation 3Vi!i:k pilot flew aircraft 
N 5702X with Cessna pilot Tonv Lnn- 
barkis in the New York Cits' area. 

Engine starting is siiiiplifiexl hv the 
use of separate mitomohilc-typc key 
starter switches for each engine. Switch 
positions from left to tight are Off- 
Right-Lcft-Botli-Start. Tlie optional 
oil dilution system is actuated bv press- 
ing in on either switch. 

Takeoff Procedure 

Starter switches were mo\cd to the 
start position as the fuel flow gage indi- 
cated 2 to 4 gpli. flow and the engines, 
warm from preiious use. e.niglit ahmist 
immediately. Magnetos "etc checked 
for a maximum pennissibic drop of 
125 tpm, on the end of the mnw.iy 
and the propellers "etc exercised by 
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THIS is an Invitation 


... to join us here where there is a future for you second 
to none. Here our projects include Giant C-14I jet trans- 
ports . . . Intercontinental C-I30 turbo-prop transports . . . 
JetStar passenger craft . . . “Hummingbird” type VTOL 
aircraft . . . Missiles . . . Rockets , . . Nuclear Products . . . 
Nuclear Research . . . Avionics Research . . . Operations 
Research . . . Cryogenics Research . . , and scores more 
interesting long-range projects. 



THE ENGINEERING CENTER 


LOCKHEED COMPANY 

A DIVISION OF LOCKHEED AIRCRAFT CORPORATION 
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moving the pitch control levers slightly 
into the fe.itlicr detent on the center 
console. Fuel Links were about half 
full and the aircraft was carrying tliree 
persons, full radio gear and a small 
amount of baggage. 

The Skykiii^t broke ground after a 
run of sliglitly less than 10 sec. on 
Runway H at LaGuardia Airport. Out- 
side air temperature at the surface was 
measured at 80F and wind was from 
the south at 10 kt. A heavy smoke 
hate in the area extended to 5.000 
ft. and prevented a maximum climb 
from takeoff. The Skyknight climbed 
the first 5.000 ft. holding 135-140 
niph. with the engines pulling 29 in. 
Hg. manifold pressure until the haze 
was topped, then the throttles were 
fiicwalled and the engine speed in- 
creased to 2,600 rpm. and in.inifold 
pressure to 55 in. Hg. 

Indicated airspeed in the maximum 
climb was 120-125 iiipli. and the air- 
plane was trimmed to hold a climb 
of 1,800-1.850 f|)iii. hands off. The 
Skyknight climbed from 7.000 to 8.000 
ft. in 55 sec. and from 11.000 to 

12.000 ft. in 54 sec. The engines 
showed no decrease in pcrfoniiancc to 

15.000 ft. 

At 1 5.000 ft. altitude, the Skyknight 
reached an indicated 200 mph. in level 
flight with the engines pulling just 
under 35 in. llg. and the outside air 
temperature at 40F. or about 55F 
above standard. The I.\S converted to 
a true reading of 262 mph. At 75% 
of power, flic Skvknight indicated 185 
mph. or 240 mph, true and at 60% 
of power the aircraft indicated 176 
mph, or 231 true. 

Supercharger operation at altitude 
was slightly in excess of the operation 
manual rating. The superchargers arc 
rated as being capable of maintaining 
29.3 in. Hg. manifold pressure at 70% 


of power at 20F and actually pulled 
29.5 in. at 40F. 

The right engine was shut down at 
altitude and the Skykni|ht was 
trimmed for level flight. Hands off, it 
maintained a straight and level path, 
indicating 127 mph. with the left en- 
gine operating at 2.500 qim. and pull- 
ing 24-5 in. Hg. The aircraft would 
climb in the same configviration at 120 
LAS and gain 500 ^iii. Outside air 
temperature at the time still was 40F. 
Stall Maneuver 

The Skyknight then was taken down 
to approximately 5.000 ft. altitude and 
put through a scries of stalls in various 
attitudes and coiifigunitions. 

Powet-on stalls first produced a 
‘■rocking horse" stall similar to the tv-pe 
experienced under the same conditions 
in the 310F. The stall warning horn 
sounded approximately 8 mpli. abos’e 
the stall and was accnnipanicd by a 
noticeable and unmistakable buffeting. 
Tlic Skyknight stalled straight ahead 
and began a porpoising motion in 
wliicli it stalled and recovered repeat- 
cdlv without appreciably losing altitude. 

Tlic Skvknight then was stalled 
powcr-olf and the wliccl held back until 
after tlic nose had fallen completely 
through the horizon. .Again the aircraft 
stalled straight ahead and recovered 
with power after an altitude loss of 
a|)proximately 400 ft. In both cases, 
the Skykniglit stalled at a slighth- lower 
indicated air speed than the 86 mph. 
indicated in the handbook. 

With gear down and 30 deg. flaps, 
the Skvknight was able to hold 65 mph. 
i.AS without a buffet and with gear and 
45 deg. flaps, the aircraft flew at 6f 
mph. without a buffet. 

The tight engine again was shut 
down and the aircraft stalled in landing 
configuration (gear down, 45 deg. flaps) 
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CUT DATA COSTS 


A Rugged, Lightweight, Direct 
Writing Oscillograph, employ- 
ing a LOW COST Tungsten 
light source. 


■ 4 to 6 channels. 

• Weight — 15 pounds. 

V 4 selectable speeds. 

• Optional grid lines. 

• 2,000 cps frequency response. 

• Sensitivities from .4 mv/inch. 


■ 110 volts — 60 cycles. 


Our APPLICATIONS SNCINBBRS 
inyile your inquiry 



century 

ELECTRONICS i INSTRUMENTS, INC. 
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Microdot Awarded 
Contract on Midas 


LOS ANGELES, CALIF.— Contracts in 
excess of $22.5,000 liave been auardeti 
ti> Microdot Inc. by Philco Corporation's 
\\’estern Development Liiboratori'es for 
UHF iiarrow-baiitl data link transmitters 
and subassemblies to be flown in the 
Midas missile alarm .satellites. 

The Mida.s project, under cognizanee 
of the United States Air Force, is uimetl 
at development of a national early «’arn- 
iiig capability through multiple satellite 
eosenige of tlie Ciirth's surface via infra- 
red detcctois. Philco, with responsibility 
for the instrumentation, is an associate 
contractor to the Air P'orce. Lockheed 
Missiles & Space Company, prime system 
contractor, is resironsiblc for the total 
vehicle and ground elements of the 
system, integrating associate and sub- 
contractor efforts. 



III May. 1960. a Midas satellite was 
huinched into near perfect orbit 300 
miles in space. The 5000-pound satellite, 
over 21 feet high, carrietl a 3600 pound 

this year, Midas III was placed into an 
185(1 nautical mile orbit. Again a near 
perfect circular orbit s\as achieved. Con- 
tinuation of lest firings are anticipated 
M ith the prognun remaining a high pii- 
oriti- national development. 

FTir Midas. Microdot will supply their 
Model 2406A Telemetry Transmitter 
modified to include self-monitoring and 
telemetering of its own operation. The 
traiismittei- is mininturized, pressurized, 
ami includes its own solid state power 
supply. Reduction in size is gained 
llii’oiigh use of a unique automatically 
slabilized circuit, with the output fre- 
(luencs referenced directb- to a quartz 
crystal. The transmitter weighs 12 
pounds. Similar Microdot telemetry 
equipment has been a part of such 
projects as Pioneer \’. Jupiter, Atlas, 
Pershing, Redstone, and Echo I. 

MICRODOT live. 



220 Pasadena Avenue 
South Pasadena, California 



npoeKT Hn>K6«gp 


The words are “project engineer!’ He’s celebrating— again. And 
every time he does free men shudder. Our job is different. 
Often cheerless. Because we in the defense business are 
charged with keeping fingers off buttons. Because the real 
business of the defense business is survival. ^Microdot Inc. 


both in straight flight and in an ap- 
proximate 60 deg. bank. With the left 
engine delivering 75% of power, full 
left aileron and nearly full left rudder 
counteracted the Skyknight’s natural 
tendencs' to turn into the dead engine 
as it stalled from stniight flight. 

Directional controf was maintained 
throughout all stalls, however, with 
aileron control especially being effective 
at low speeds. The Skyknight’s 51-gal. 
tip tanks act similar to sving end plates 
in channeling air flow over the ailerons 
at low speeds. 

During a steep turn into the good 
engine in landing configuration, the 
Skyknight refused to make a sharp stall, 
and. although shuddering, mushed on 
through the turn. 

At 75% of power on one engine at 
5,000 ft-, the Skvknight would climb at 
85 niph. IAS at' 500 fpm. 

Landing Procedure 

Landing at Teterboro, N. J-, airport 
was made under marginal conditions 
due to heaw smoke pall coming from a 
large fire ncarbr'. 

,At 160 mph.'l.AS, 15 deg. flaps were 
lou’cred and the landing gear and full 
45 deg. flaps were lowered at 140 mph. 
IAS. The Skrknigiit normally flics 
approaches at 120 mph. LAS, descend- 
ing at 900 fpm. Over the fence speed 
was 90 mph. and the aircraft touched 
down at 65 mph. ijito a 10 kt. head- 
wind. Teterboro tower ads'ised that the 
field temperature was 78F. The Skv- 
knight .slowed quickly and could easily 
hare made the first taxiway turnoff with 
a bit more braking, 

Tbroughout the flight, the Skr knight 
equaled or exceeded published figures 
on perfonnance, which Cessna says were 
niiidc consersatire. 

Instrument Panel 

Arrangement of the instrument panel 
allows both pilots to see all gages with 
case. Flight instruments are grouped 
in front of the pilot and engine instru- 
ments arc grouped in front of the co- 
pilot. Radios .ire centered and a center 
console contains throttle, propeller and 
mixture controls, trim, autopilot and 
cow] flap controls. 

Starting controls and light switches 
arc to the left of the pilot’s control 
wheel and low and thus mav be some- 
what out of the war- for the copilot. 
Other ssvitches, bon'cner, arc grouped 
across the top of the panel and are 
uitliin the reach of either pilot. Tlie 
emergency landing gear extension crank 
is located in a stowage clip to the right 
of the pilot’s scat. 

Tlie Skykiiisht was designed to fill 
a gap Cessna planners sec in the already 
rather crowded light-twin field. Engi- 
neers were called utxiu to produce an 
aircraft with high-.iltiludc performance 
comparable to higher-priced, super- 
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This man gets paid tor dreaming. He seeks out new questions to ask, new goals to aim at. His insights shape the 
course of tomorrow's technology. 

Do you, too, look beyond tomorrow? Then come to Northrop. Work in such uncluttered areas as space guidance and 
astro-inertial navigation systems, aerospace deceleration and landing systems, man-machine and life-support systems 
for space, laminar flow control techniques, automatic test equipment or world-wide communications systems. Or come 
and set your own goals where the challenge is greatest. You'll find more than 70 advanced projects already on the 
boards, and all the creative freedom you could ask for. 

Write to Northrop Corporation, P.O. Box 1525, Beverly Hills, California, 
and mention your area of special interest. You will receive a prompt reply, .n £9u«loppor!umit»ekployei! 


NORTHROP 


Skyknigiit Performance 


Top speed 265 mph. 

Cruise speed 2-45 mpli. 

Best anise albtude 19.000 ft. 


Twin-aiginc rate of climb. . 1,850 fpm. 
Single-engine rate of climb. . .400 fpm. 
Twin-engine service ceiling. . .27,200 ft. 
Singlecngine savicc ceiling 17,300 ft- 
Takcofi nm on a standard day. .870 ft. 

to clear 50 ft. obstacle . . .1,470 ft. 
LiiiKUng coll on a standard day 640 ft. 

to clear 50 ft. obstacle 1.770 ft. 

Fuel coirsumption at 19,500 ft. at 

7S9f power 28,6 gph. 

Nntes: ,\11 performance calculated for 
mavimmii gross weight of 4.990 lb. 
Standard day conditions arc 59F at sea 
level with nn w-jnd. 


cliargcd twins, at a sclliitg price not far 
above the 310, and with a seating 
capaeity mote nearly in line with what 
Cessna believes is the average for busi- 
ness flights. 

First deliveries of the Skr'knight were 
made in .^ugllst. Tire aircraft sells for 
567,500, less radio and optional equip- 
ment. Tlris is 55,000 more than the 
1961 Model 3101' price, but the 3!0 
mav increase in price wlten the 1962 
models coinc on the market. 

Cabin Arrangement 

Despite its lower seating capacity, 
the 320 will compete directly with the 
Beech J-50 and the Coininandet 6S0F. 
Cessna bclio’cs- Cessna .surveys show 
that the as’cragc business trip by priv- 
atclv owned aircraft is made with only 
three persons on hoard. Cessna’s 
premise is tlrat most corporations would 
ratlier liavc a smaller aircraft at lower 
cost tlian pay for a larger |)liinc witli 
same pcrfomiancc when extra capacity 
will go umised most of tlic time. 

Tlio Skyknigbt Iras four cabin seating 
arran|cmcnts with a maximum capacity 
of five passengers. Tlic layouts include 
a five-scat arrangement svith the fifth 
scat on the left, heUind tlic two second 
row passenger scats: four passenger ar- 
rniigcments with the rear scats eitliet 
joined or separated by an aisle: and 
three single scats plus a lounge-type 
seat on the left behind the pilot. 

Cabin appointments are asailable in 
three fabric combinations in the stand- 
ard configuration or in four all-leatlier 
lavouts as (i|)t:nnal extras. .-Ml se-.its 
have .arm-rests and there is an optional 
folding table built into the back of 
the copilot's scat- 

-\ foiirtli window has been added at 
the rear of each side of tlic cabin, in- 
cicasing window area to 3,93? sq. in. 
W'indows are tinted with the exception 
of the windshield and windows aft of 
tite pitots’ scats are double-pane. 

New Goodyear dual-cylinder, disk- 



HELP AIRCRAFT 
AVOID STORMS, 
TURBULENCE 
AND HEADWINDS 


Accurate and flaxible enough to uoo 

yet rugged and roliiblo 
lor everyday use, 
SELENIA WEATHE8 RADAR 
ie tba cboice ol many European weather lervicee. 

Write today ter 
the New Selenie Weather Reder Catalogue. 



weather radar detects storm formations 
et great distances. The combination ol 
the Pencil-Beam antenna, flexible 
scanning modes and calibrated 
iso-echo gain control quickly 
determines Che altitude and extent 


ol the aones of dangerous precipitation 
end turbulence. Up-to-the-minute 
en route weather information can 
thus be forwarded to pilots in the area. 
Inexpensive weather balloons can be 
automatically tracked with Fire-Control 
accuracy to determine wind speed 
end direction at various altitudes. 

The most economical cruising altitude 
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INTERVIEWS NOW ARE BEING 
CONDUCTED FOR THESE POSITIONS 
Sr. Design Engineer-Supervision ot a group in 
design of solid rocket motor components. Re- 
quires professionai degree and a minimum of 
5 years rocket design experience. 

Engineering Analyst-Systems Design. To for- 
mulate mathematical models of systems engi- 
neering problems and implement solutions by 
analytical techniques. Requires degree with 
solid mathematical foundation and 2 years de- 
sign or systems experience. 

Organic Chemist-Propellant development re- 
search involving synthesis of basic monomers, 
plasticizers and organic compounds. Requires 
an advanced degree in organic chemistry with a 
knowledge of advanced organic synthesis. Expe- 
rience in synthesis of reactive compounds is 
most desirable. 


Is there a future for you with UTC? 


Research Processing Chemist-For laboratory 
investigations of polymeric materials that may 
be used as liners, and adhesive or encapsulating 
agents, and allied research. Strong background 
in organic chemistry and synthesis including a 
degree in chemistry or chemical engineering is 


Are you an engineer or scientist with a record of achievement? 
Would you enjoy applying your talents to major programs in ad- 
vanced propulsion — large segmented solid propellant rocket engines, 
hybrid rocket engines and storable high energy liquid propellant 
engines? 

Would you find it stimulating to work directly with recognized pro- 
fessional leaders at a modern multi-million-dollar complex, where 
you could avail yourself of the very latest techniques, methods, ideas 
and equipment? 

Would you appreciate living in the San Francisco Bay area, which 
features “West Coast living” at its finest? Plus the possibility of 
financial gain if you can give evidence of real creativity and initiative? 
This is what the future holds at UTC. If you are interested, we invite 
you to contact C. F. Gieseler, Dept. 104-A, United Technology 
Corporation, Box 358, Sunnyvale, California. All replies treated in 
strictest confidence. 


necessary. 

Aerothemo Specialist-Will perform heat trans- 
fer thermodynamic and aerodynamic studies on 
rocket motors, develop new methods of analysis 
and design tests. Will consult with designers and 
project engineers on major engine programs. 
Requires masters degree in mechanical or aero- 
nautical engineering and 4 years experience in 
thermodynamics and heat transfer. 

Process Engineer— For rocket motor processing 
studies and process methods improvements. Re- 
quires chemical engineering degree and direct 
propellant processing experience. 

Propulsion Engineer -For analytical studies of 
solid and liquid propulsion systems. Requires 
degree with extensive mathematics, thermo- 
dynamics and fluid mechanics background. 
Positions also for process operations supervisors. 
All quelilied epplrcanls considered nitkout 
regard to race, creed, color or national origin. 



TURBO-SUPERCHARfiER is mounted at tear of engine in the wing. Tiiihicie is exhaust 
driven and maximum manifold pressure of 35 in. Hg. is maintained by a ptessnre sensing 
valve which operates an exhaust waste gate. Skvknight is powered by two Continental 
TSIO-470-B horiMnlally opposed, six cylinder fuel injection engines. 


Skyknight Dimensions and Specifications 


Fuel, Oil Capacity 

Standard fuel arrangement 102 gal. {100 gal. 

(Includes tno 51 gal. tip tonics.) 

Optional fuel arrangement 133 gal. (130 gal. usabl. 

(Includes two 51.gal. main tip tanks and two 15.5 gal. auxiliary tanks in wings 
Oil capacity 6-5 ga 


type brakes gi\c tire Sky kniglil ;i shorter 
slopping distance from takeoff speed 
titan the 310. The Skyknight’s brakes 
can absorb 585,000 ft./lb. of kinetic 
energs', as compared with a maximum 
of 49(3.000 ft./lb- by the brakes on the 
310. Tubeless tires and elimination of 
heat diffusers on the wheels have liglit- 
ctied the over-all weight of the landing 
gear, however. 

Fuel strainer outlets for each main 
tank have been moved outboard of the 
nacelles (thev are located inboard of the 
nacelles in the 310) and are simple, 
spring-loaded tubes which release fuel 
when pushed up and which close anto- 
maticallv when the pressure is released. 
Two other fuel diain outlets for the 
cross feed svstein are of the same type 
and arc located beneath the right wing 
fillet. 

Radio equipment and a 33,000 Btu. 
Stewart-Wamer heater arc located in 
tiie nose cone of the Skyknight. 

Thc airplane is designed to carry five 
adults and full main fuel tanks and has 
capacitv for 293 lb. of ba^age and 
optional equipment, including radio 
gear- Additional space can be pro- 
vided for bulky objects by removing 
rear seats which are mounted on snap- 
in floor fixtures. Total cabin area is 133 
cu, ft. 

Major optional equipment, other 
than radios, available on the Sk-ykniglit 
includes Goodrich Electric pro|)cller 
anti-ice svstein, Goodrich de-icer sys- 
tem. 50 gal. auxiliary fuel system. 50 
amp.. 28 volt generators (25 amp., 28 
volt generators are standard), and an 
oil dilution system. 

PRIVATE LINES 


New Zealand aircraft distributors 
iiavc ordea-d 25 l-lctchcr t''0-24 utilitv 
aircraft from Fletcher .Aviation of El 
Monte, Calif. The orders total S625,- 
000. Tlic manufacturer already has sold 
125 aircraft to various operators in New 
Zealand during the past five years. Pre- 
vious orders totaled near S4 million. 

N. O. Braiitly of Philadelphia. Pa., 
lias been named outshandiiig general 
aviation pilot of 1961 by tlie National 
Pilots .Assn. Brantlv was honored for his 
work in making general aviation flying 
s.ifcr in poor weather and for develop- 
ing a low-cost helicopter. 

Mohawk Airlines has added mi up- 
holster' shop to its maintenance base at 
Oneida County Airport, Utica, N. Y-, 
and is seeking coqioratc aircraft custom 
redccoration and rehabilitation jobs. 
Tile airline lias purchased .-Aeronaulical 
Upliolsterers, Inc.. Baltimore, Md. Pres- 
ident of the finu. Cbiulcs DeBcvcr. will 
manage tlic new Mobavvk department 
in Utica. 
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AN INVITATION TO ^ 
PROGRESS IN THE 
DYNAMIC FIELO OF 
VERTICAL FLIGHT 
TECHNOLOGY 


DESIGN AND SENIOR DESIGN ENGINEERS 
BSAE or eSME. 3-3yrs. eip.in: 

Nelicopler Rotors or Coritrols-Kinsmatics hnowlodge. 
Airframe Slioctiiie — lighl weiglit slmctiires. qiiantlly 
produclioo. 

Mechamcal Power Transmission Syslems arralysis and 

Power Plant Installation turbine and oiston. 
Electrical and Eleclronio Systems-BSEE required. 
ENGINEERING DRAWING CHECKERS 
3 yrs. eip. clieching production design drawings. 
WEIGHTS ENGINEERS 

3 yrs exD. in aircraft structures and components. 

AERODYNAMICS ENGINEERS 

BSAE. 3 yrs. exp. preferably tielicoplers, 


Current contracts and 
projects (see above) 
reijuire additions to 
our engineering staff, 
if your experience cor- 
responds to one which 
is described here... we 
would be pleased to 
hear from you. 


STRUCTURES I SR. STRUCTURES ENGINEERS 
BSAE or ME. 3-5 yrs exp. fixed or rotary wing. 
DYNAMICS St SR. DYNAMICS ENGINEERS 
BSAE, 3-5 yrs. exp. in rotary wing. 

TEST ENGINEERS 

BSME. 2 yrs. exp. in aircraft components. 


HILLER AIRCRAFT CORP. is located m Palo Alio. Calif.. 
32 miles south of San Francisco. 

Contact: MR. A. L. HARPER. HILLER AIRCRAFT CORP. 
1330 Willow Road. Palo Alto. Cahf. 




COfR,I= 


Financial Briefs 

Rixaii Elcctionics, Inc., Sif' cr Spring, 
Mcl.. reported a Fise-j] 19fil net income 
of S6d,n4l on net sales of S1.S4".016. 
record enrnings for tlie conip.iin's fi\e- 
ve-.ir liistorv. Saic.s iiieTL-jsca S'56.620 
met Kiscnl 1960, wlien income was 
S 62.004. Per shnre eurnings for 1961 
Kcrc 17 cents compared with 16 cents 
for 1960. 

Martin Co. predicted a 287F inctea.se 
for 1961 over 1960 in its total put- 
eli.ising fnnn small businesse.s. Total 
Martin bm ing from small firms in 1960 
was S92.6 million. First Iiaif of 1961 
Inlying Fruin 12.000 sueli companies 
totaled mote than S59 million, with a 
nossililc full-year figure of SllS million. 
Siattin officials reported. 

Clarostat Mfg. Co., Inc., of IToicr, 
N. H.. reported a net income of S195,- 
608 for the first half of 1961, based 
on total sales of 54.689,909. Tlie' firm, 
nliidi produces precision potentiome- 
terv .inel other resistors for missiles, 
compoters. radio, television and other 
electronic equipment, showed ii loss of 

S4.000 from 1960 incoinc over a com- 
p.ir.ihle period, nitli |)cr share e-.ttnings 
dropping from 42 to 41 cents. Claro- 
shit I’resiclent X'ietor Muchcr said the 
loss «'js due to unusual expenses in- 


curred in preparation fur expanding the 
coin)wns’s line of products. 

International Rectifier Corp. of El 
beguiido, Calif., had a net iiicon'c of 
approximately Sl.OSO.OOO. exclnsisc of 
profits from foreign affiliates, based on 
siiles tor Fiscal 1961 of about 514.8 
million. 'Fhis compates with 51.206.- 
000 earnings on sales of SI 8.1 24,886 
for the previous vear. I’teliiniiiaiv fig- 
ures showed 1961 earnings per share 
of 45 cents on 2,410,848 outstanding 
shares of common stock comp<iicd with 
80 cents on 2.404,748 sliarcs in 1960. 
Tlie firm’s share of profits from asso- 
ciated foteign companies was about 

588.000 with no corresponding turn- 
ings in 1960. 

Mergers and 
Acquisitions 

lOavstrom has sold to Tamar Elec- 
tronics, Gardena, Calif., the assets and 
business of Davstrom-Wiaiicko Engi- 
neering Co., a subsidian , and Dav strom- 
Pacific. a div ision, as a rc.sult of arrange- 
ments completed bv Tamar’s partner 
company, Electro-Science Investors, 
Inc.. Dallas-based small business inv est- 
ment finn. N’ot included in the Tamar 
acquisitions arc land, buildings and 
equipment, which Daystroni is leasing 


to the iHireliaset. Davstrom-Wianeko 
produces high-accuracy pressure and 
force transducers; Daystrom-Pacific 
makes rate and free gyros in the 52.000- 

55,000 range. 

Baines Engineering Co. of Stamford. 
Conn., manufacturer of infrared de- 
vices primarily for military' and space 
applications, has signed an agreement 
to acquire Connecticut liistrumeiil 
Corp. of M’ilton, Conn., which nianu- 
faelurcs infrared s|jeetnimeter acces- 
sories. Connccticul instrument will be- 
come a Barnes subsidiary. 

Burnell & Co.. Inc., of Pelham, 
\, |., manufacturer of electronic filter 
networks, has iicquired 80% of the 
common stock oJ GLP Electronics, 
Inc- of Bristol, Conn,, which manu- 
factures tantalum and aluminum foil 
capacitors. 

Raytheon and CBS Elccttonics have 
agreed on essential terms for purcliase 
by Ravthcon of real estate, facilities 
and ccrbahi inventories at Lowell, Mass., 
from CBS. .Agreement was reached fol- 
lowing CBS' decision to discontinue 
its semiconductor operations. Raytheon 
is not expected to begin operations at 
Lowell until the aetual purchase is 
made, prolxibly by sometime in mid- 
October. 



Monadnock self-locking CLIP-ON NUT 
to replace standard nutplate 


Eliminates costly riveting in structural and non- 
scruciural insratlaiions. Applied where suitable edge 
margin exists or through cut-out hole in center of 
panel. Clip-On Nut quickly slips onto panel or 
structure and locks firmly in bolt hole. Available for 
.020" to .150" application thicknesses- No tools re- 
quired. As integral parr of a sub-assembly, Clip-On 
Nut eliminates .additional drawings, part numbers 
and installation in final assembly traditional with 
conventional locknuts. One airframe manufacturer 
reports a savings of 32c each rime, a Nfontidnock 
Clip-On Nut is used in place of nutplate. Clip-On 
Nut reduces inventory; simplifies design changes, 
field rework, repairs. Meets MlL-N-25027 — 
120,000 psi class. 'Write for bulletin. 


■ . . 

m 


MONADNOCK MILLS - SAN LEANDRO, CALIFORNIA 


OFFICES: ATLANTA, BOSTON, CHICAOO. CLEVeLANO, DALLAS. DETROIT, I 


<, FHILAOeLPHIA, SYRACUSE 
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Lockheed-California Company proves this every day, For 
nowhere do Scientists and Engineers find a more creative, 
more stimulating, more academic climate. 

In this environment Scientists and Engineers are encouraged 
to try the untried: to express new ideas: to experiment and 
explore. And in so doing, win recognition and reward. 

Smali wonder Lockheed's future in Spacecraft and Aircraft 
is brighter than ever beforel 

Scientists and Engineers of initiative and talent will find it 
worthwhile toexamineimmediateopeningsin; Aerodynamics: 


thermodynamics; dynamics; electronic research, servosys- 
tems; electronic systems; physics (theoretical, infrared, plas- 
ma, high energy, solid state, optics); hydrodynamics; ocean 
systems; structural design (wing, empennage, fuselage). 

Write today to Mr. E. W. Des Lauriers, Manager Professional 
Placement Staff, Dept. 1110, 2406 N. Hollywood Way, Bur- 
bank, California. All qualified applicants will receive con- 
sideration for employment without regard to race, creed, 
color, or national origin. U.S. citizenship or existing Depart- 
ment of Defense industrial security clearance required, 


LOCKHEED/CALIFORNiA CO. 


COfIPOflA'i 


New Offerings 

Kiani Corp.. East Providaicc, R.I., 
producer of oil and air filtration equip- 
ment for use on internal combustion 
engines, and air conditioner filters inid 
other products used by the ,iutomoti\c 
and aviation industries. Offering is 
50,000 conimon shares. Picrceeds will 
be used to reimburse the company to 
the extent of such proceeds for cash ex- 
penditures of 51,500.000 made in con- 
nection with the recent acquisition of 
that part of the business and assets of 
Simmonds Aerocessories. Ltd., of Eng- 
laud ptevioush' devoted to the inami- 
factiirc and sale of I'V.im products in 
England and other countries. 

Transportation Cori>oration of 
America, New York, N. Y., engaged in 
two transportation operations; a regu- 
larly scheduled airline, and a transit 
srstem in Washington. D. C. Offering 
is 56.981 outstanding Class A shaa-x at 
prices not in excess of those prcsailing 
on tire American Stock Exchange. Tire 
company has entered info agreements 
whicli pros ide for purchase of 18.51% 
of the common stock of Caribbean 
Atlantic Airlines in exchange for the 
36.981 Class A shares of the company. 

Missile Systems Corp., Bcscriy Hills, 
Calif., engaged in the manufacture of 
complete efectroinechanical assemblies 
and systems for special weapons pro- 
grams, and electronic enclosures, and 
rumisiring data processing and docu- 
mentation services, providing teclini- 
cally trained personnel on a contract 
basis and preparing tccimical handbooks 
and publications. Offering is 140,000 
conimon shares: 100,000 shares by the 
company, and 40,000 shares by the 
present holders. Company's proceeds 
will be used to carrv larger inventories 
and accounts receivable; 5600,000 to 
reduce short-term bank loans; S65.D00 
for the liquidation of sundry unsecured 
indebtedness. 

National Tel-Tronics Corp., Yonkers, 
N. Y.. engaged in the manufacture of 
standard and custom-made electronic 
components. Offering is 135,000 com- 
mon shares at 53 per share. Proceeds 
will be applied towards payment of a 
S50.000 bank loan; improving automat- 
ing pnicesses and research and develop- 
ment of nesv products. 



WIRE 

PRODUCTS 


TEFLON’ INSULATED HOOKUP WIRE, -90oC Is 4-250»C 
MIL-W-16876B, TYPES E and EE 
For Missiles, Computers sail Electronic Assemblies 
Minietutization and complex electronic assemblies are simplified with 
tbe use of Teflon insulated wire. It Is unaffected by soldering-iron 
temperatures, bas a low coefficient of friction and wjII not heat-age 
as it contains no plasllclzers to cause failure due to brittleness. Re- 
sistant to chemicals and solvents. Teflon Insulated wire provides 
superior dielectric strength with minimum wall thickness. Manufactured 
with silver coated copper conductor in EDO volt and 1000 volt ratings 
in A. W. G. sizes from 32 thru 10. 

600 VOLT AIRCRAFT WIRE TO MIL-W-7139A 

A qualified product for high temperature applications requiring superior 
solvent resistance, high Insulation resistance and circuit reliability. 

„ tor, insulated witn Teflon and Teflon-glass 

oveied with a Teflon-glass braid having a Teflon finish. Manu- 
G. sizes 22 thru 4/0, also available In sizes. 6 thru 
12 stainless steel braid applied over all. 




PROBLEMATICAL RECREATIONS 89 



A line of EIliott-Litlon millimeter wave tubes for the 18-80 kmc 
range is available from our Electron Tube Division. Interested 
parlies might send for the S2-page catalog complete with specs 
and outline drawings. Write; Electron Tube Division, San Carlos, 
California, 


Cooke Engineering Co., Alezumdria, 
\'a.| engaged in developing and mami- 
factiiring electronic products and in 
providing engineering services. Offering 
is 32,000 common shares at Sll per 
share. Proceeds will be used to pur- 
chase new test and production equip- 
ment; for development of new products; 
sales promotion of commercial products. 


ANSWER TO LAST WEEK'S PROBLEM: One. He took 1 resistor from 
the 1st box, 2 from the 2nd, etc., making 55 in all. He then 
measured the resistance of all 55 connected in series. Deducting 
5500 from the total and dividing the difference by 10 gives the 
number of the box containing the 110 ohm resistors. 


CB 


LITTON INDUSTRIES, INC. 
Beverly Hills, California 
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BASIC TEST FOR MEDIA SELECTION 


Ask anyone, 
anyone 
you’re trying 
to sell in the 


Without a doubt, you will find 
AVIATION WEEK and Space 
Technology’s ANNUAL BUYERS’ 
GUIDE ISSUE the most widely 
used reference edition. 

It is the only BUYERS’ GUIDE 
covering all segments of the vast, 
technologically complex aerospace 
industi'v, It contains over 50,000 
manufacturers' product listings in 
1,800 product categories. Major 
categories include: Aircraft, Avi- 
onics, Space Vehicles and Missiles, 
Support Equipment and Activities, 
and Airport and Airline Equipment. 

ADVERTISER BENEFITS 

• Advertisers’ product listings 
in Bold Face Type 

• Year long ad life 

• Multiple exposure of 
advertising 

• Reader Service Inquiry Cards 
■ Manufacturers’ Indexes (by 

product and by manufacturer) 

• Advertisers’ Indexes (by 
products advertised and 
by advertiser) 

If you sell products, services, or 
materials to the aerospace industry, 
your advertising message belongs 
in the SEVENTH ANNUAL 
BUYERS’ GUIDE ISSUE - along 
with your company’s product list- 
ings. 


PUBLISHED: MID-DECEMBER 


aerospace market, 


what 

BUYERS’ GUIDE 
he uses most. 


Aviation Week 

■iirf Spate Tethnology 





TpiERm^Yn^miciSts 







;‘la'S 







TOP 
ENGINEERS') 


iiSi 

''■•'lir'"'"-"" 


m,t£±iiuiir Fitcrnw 



EMPLOYMENT OPPORTUNITIES 



helicopter category than any other manufacturer, Vertol continues to lead in engineering and product 
performance. Even apart from the needs of the armed services, Vertol Division helicopters are in 
steady demand throughout the world for commercial and industrial uses. Engineering and other indus- 
trial skillsof the highest order are required and many key positions must be filled. Those who fill them 
will share in the progressof the VTOL/STOL industry which, though already large, is still in its infancy. 
An equal opportunity employer. 

Your Opportunity For Personal Progress May Be Here 


AIRFRAME. Airframe design experience including initial 
design layout and production drawing. 

EQUIPMENT. Design and installation of heating and venti- 
lating systems, aircrew accommodations, cabin interiors 
and auxiliary systems. 

CONTROLS & HYDRAULICS. Design and analysis of aircraft 
control systems and/or analysis and installation of con- 
trol hydraulics. 

ELECTRICAL. Aircraft AC and DC power generating and dis- 
tribution system design. 

ROTOR. Aircraft mechanical design experience with highly 
loaded oscillating mechanisms and forgings. 
TRANSMISSION. Creative design of gears, bearings, 
clutches, shafting, and lubrication, etc. Knowledge of 
stress analysis required. 


DYNAMICS. Experience in theoretical analysis for ad- 
vanced design studies on helicopters and VIOL aircraft. 

ACOUSTICS. Noise reduction experience including meas- 
urement of data through design of acoustical treatments 
for aircraft. 

STRESS. Transmission and/or aircraft structures experi- 
ence. 

STRUCTURAL TEST. Perform structural dynamic and fatigue 
test programs including analysis of test data. 

FLIGHT TEST INSTRUMENTATION. Design, install and cali- 
brate flight test instrumentation. Magnetic tape, data 
anaylsis and telemetering experienced required. 

FLIGHT TEST OPERATIONS. Preparation and co-ordination 
of test programs including analysis of flight test data. 


Each of these positions requires an appropriate degree plus directly related experience, and offers 
an attractive salary. Boeing’s Vertol Division is located in suburban Philadelphia. Forward your resume 
in complete confidence to; Frank J. Skahill, Professional Employment Department, Box No. E-106. 


OTHER BOEING DIVISIONS: Aero-space, 
Industrial Products, Seattle, Washington; 
Transport, Renton, Washington; 

Wichita, Kansas. 




vEnroL 
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ClASSIFIED Searchlight Section 

BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


DISPLAYED UTEi UNDISPIAYED RATE; 



FOR 

SALE: 

4— SEAT MORANE 
SAULNIER JET, 

MODEL PARIS 1, 
MANUFACTURED IN 1959. 
IN PERFECT STATE. 
AVAILABLE EX ITALIAN 
AIRPORT WITHIN END 

FOR SALE 

BLIflROUGHS CORPORATION 
aOVE NTOL 

S/N 0446S Manulaciuisd ISSS. Tolal 

(Enclandl s»echauled Mk II sn^lnst. 
Horlon InWrior. Amedcon dual Iniliu. 

auqoianlen. Complsle spore power 

ImmLulolely Mlntadred operaledi 

Phone: Don MacDonald, 
Chief Pilot at Detroit 
WHitnay ,-9670 


FOR SALS 

'rrm'-vJbl?" irw 


BBSS** 

« 47B IK >:l 


OF DECEMBER. 

ALL DETAILS SUPPLIED 
WRITING TO 

CASELLA POSTALE 3757 
—MILAN— ITALY. 

BOIIEAS CODPOSATION 


IF THERE IS 
AnyfFiing you want 

that other renders of this 

A S J MACHY. CORP. 

l30-n MCKSON Sr.^S^OKlYN 11. N. V. 

WHERE 
TO BUY 

Faafuring oddifionol 
produrts, specjollies 
£ services for 
(he oviofien field 

■■OXYGEN EOUIPMENT 

IM AERO 

paper con supply 
OR- 

Something yoit 
don't want 

that other readers can use, adver* 
lise it in the 

IN ALL INTERESTS 
OF AVIATION 

If You're Imporlont, you either reod 

FUIIKHS FOI II.ICIIIFT IKD MISSILES 


AVIATION WEEK 

or you odverlise in it, or both. 

SEARCHLIGHI SECTION 
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TELEMETRY BY 
TELE-DYNAMICS 
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NEW... I -watt 


Transistorized 
FM Transmitter 









LETTERS 



HIPERNAS ! 



The combat value of an advanced base is 
directly related to the efficient use of its supplies. 
Defense planners, seeking to increase the combat 
potential of advanced bases, quickly come to grips 
with the economics of logistics. The two-mission 
Phantom xc simplifies the logistic problem be- 
cause this one airplane provides the capability for 
not only air defense, but also for long range 
air-to-ground strikes and troop support. Yet 
Phantom xc support personnel and equipment 
requirements are no greater than for other 
fighters with single mission capability. 

The Phantom xc can effectively deliver 


Sparrow xcl and Sidewinder missiles against air- 
to-air targets in addition to a full range of ground 
strike “iron” bombs and nuclear stores. Simply 
varying the armament of the Phantom xr fits the 
advanced base to shifting combat situations in 
minutes, in any kind of weather, day or night. 

This two-engine, two-man, Mach 2 + fighter 
holds world speed records for 500, 100, and 3 
kilometers, has crossed the continent in 170 
minutes, reached an altitude of 98,560 feet and 
has a dash speed in excess of 1500 mph. Combat 
equipped, the Phantom xc operates easily from 
existing 5000 foot runways. 



MCDONNELL 


Phantom J3T Fighter and Attack Aircraft • 

Mercury. Asset and Aerobaiiistic Spacecraft • Taios and Typhon Missile Airframes and Engines • 
Quail Decoy Missiies * Rotorcraft • Electronic Systems • Automation 


MCDONNELL AIRCRAFT • ST. LOUIS 


s$ouri. An equal opportunity employer. 


Employment opportunities exist for engineers and scientists. Write: Professionol Ploeement, McDonnell Aircraft, St, Louis 66, Mu 


